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ZA new genetal purpose Valve @
with the wonderful N filament

YOU can now have the advantages of the-unique
“N” filament for every valve in your receiver !

The New P.M.3

L Better than three “R” type valves because the
ample proportions of the “N?” filament are
equivalent to three ordinary filaments.

2. Requires ONLY ONE-TENTH AMPERE fila-
ment current. A saving of over 85% of your
accumulator energy giving each charge SEVEN
TIMES THE LIFE.

3. Is so economical of heating power that no sign
of glow can be discerned.

4. Willoperate fromeitherdry cells or accumulator.
From 3 to 4 Volts may be used with perfect safety.

5. Free from all microphonic disturbances.

The PM.3 .. 16/6

Suitable for all stages of amplification in any circuit.

THE IDEAL COMBINATION for any receiver — P.M.3. valves
followed by a P.M.4. for POWER AMPLIFICATION with loud speakers.

The Finest Loud Speaker Valve,the P.M.4. . . . . 2216
GET ONE FROM YOUR RADIO DEALER.

Mullard

THE -MASTER -VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM, LONDON,
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What do you most want
when you buy Condensers ?

Wireless Wireless Operators, trained on our apparatus. Youths of
o t good education, pxl']efe\x;\ab]}; betrv)vrcen 17 and 25 years of age,
ishing to enter the Wireless Prof
Pera R ::ts:u W%ﬂtl the Managing Director, London Radio College,
still 82-81, High Strcet, Brentford, Middlesex, who will be
pleased to furnish particulars of the training course
Wanted necessary to qualify for our Service.
=

NLY the ‘‘Polar’ "Cam-
Verricr Variable Condenser
can give you all the qualities

you look for. The extreme delicacy
of control,. selectivity and noise’ess
operation made possible by the
‘Polar ’* Condenser infinitely
improve the tuning arrangements
of a circuit.

The efficient design and mechanical

excellence of the ¢ Polar’’ Con-
denser not only adds to the
possibilities of the ecircuit, but the
new large Dial iliustrated below is
2lso a worthy finish to the appear-
ance of your Set.

All ‘“Polar ”” Condensers carry an
unconditional guarantee against
original defects and against break-
down in ordinary use over a period
of 12 months,

Ii you would bhe sure of the greatest
help in tuning—specify ¢ POLAR.”’

Illustration shows * Polar™ Cam-Vernier
Condenser actual size.

There are now vacancies on our Sea-going Staff for Junior

should cc

? The “Polar’” Cam-Vernier Condenser gives a true square-law
Square Law ® characteristic when actually in your Set; the vanes are
specially .s.h ped o _compensate for capacity of the circuit in shunt with the instrument.
Only the “ Polar * Condenser will give you square-law reading under working conditions.

Vernier Control 2 The Patent Cam-Vernier device is embodied in the

*“Polar " Condenser, allowing a reduction of 10 to |
over iny portion of the dial ; and the vernier reading is registered directly on the scale.
The smoothly-working Cam-Vernicr affords great selectivity and makes the tuning-in of
distant transmissions a real pleasure. Gears are entirely avoided, so that the ‘* Polar "
Condenser gives you a precise vernier control with complete absence of backlash,

‘~ Low Loss 2 The movi;lg plates of the * Polar "' Condenser are joined to the

terminal by a PIGTAIL CONNECTION ; and this, combined
with endplates of best quality ebonite, results in extremely low dielectric loss. The vanes
are very robust, well-spaced and carefully balanced. Alldanger of shorting is eliminated.

Smooth, Silent Operation ? 1 s 2 delight 1o handle o st

equipped wit n-
densers! Motion is smooth and precise even with coarse tuning, while the Cam-Vernier
device, operated by the same knob, gives infinite delicacy of control. The high instrument-
finish of * Polar " Condenser results in absolute silence in operation—an essential quality
for successful long-distance reception.

M 0 de st Co st? For all its excellence, the * Polar " Cam-Vernier Condenser

Is not an expensive instrument. I}s actual cost is below
that of many Condensers now on the market, and it will certainly give many times its
value in honest service. Available in 3 capacities :—

.001..14/- .0005.. 23/= 0003,. 12/- Including new large dial as illustration.

BALL BEARINGS

Oblainable from
all reputable
Radio Dealers.

It should be noted that the scale reading of the Dial
covers from 26 to 100 degrees, recognising that no
tuning system can have a zero capacity. The wave-
length range is always proportionate to 26100, what-
ever inductance value is in circuit.

Write to-day for the ** Polar” Condenser Booklet.  This

contains information on Condensers which no amatcur should

be without, and is sent gratis on receipt of a postcard to the
manufacturers i—

Radio Communication Co. Ld.

34-35, Norfolk Street, Strand,
London, W.C.2.

674 In replying to Advertisers, use Order Form enclosed.
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out experiments for himself, and the fostering

of this spirit is to be encouraged wherever
possible. Home constructors are in the happy
position of being able to keep all their apparatus
up to date, and the many features in this month’s
issue of MODERN WIRELEss give full information
of a practical nature which will render great
assistance in this direction.

THE wireless enthusiastisalways keen to carry

Incorporating Modern Improvements

The receiving set featured on the cover this
month, ‘“ The Melody Three,” has been designed
by Mr. Percy W. Harris, and incorporates a

number of modern improve-
ments. Good  loud - speaker
strength is obtainable from

many Continental stations, to-
gether with severa] main B.B.C.
stations, and the receiver should
achieve great popularity. A
seven-valve superhet., by Mr.
C. P. Allinson, will meet the
demands of those of our readers
who desire distant reception with
the minimum of controls, coupled with. great
selectivity. In conjunction with this con-
structional article should be read ‘ Some
Interference Problems in Supersonic Heterodyne
Reception,” by Capt. H. L. Crowther, who
points out the essential features to be
observed for the successful operation of super-
heterodynes.

True Neutrodyning

“ The Neutrophase Four,” by Mr. J. H. Reyner,
is a step towards the practical application of thg
sound theoretical ideas in neutrodyning schemes
recently discussed in the columns of this journal,
while Mr. G. P. Kendall has designed a two-valve
power amplifier which will prove valuable on the
experimenter’s bench. The purity of the signals
obtained with crystal rectifiers have been borne

The Melody Three

Lt

in mind by Mr. E. J. Marriott, and the
embodiment of a crystal with an H.F. and
an L.F. amplifier has resulted in a receiver
giving good loud-speaker strength up to 15
miles from the local station. The experimenter
can satisfy himself as to whether anode current
rectification is superior. to - cumulative grid
rectification, or vice wverse, by constructing the
single-valve set described by Mr. A. V. D. Hort,
and the constructor who desires Daventry to be
his main station, with the local station as a
secondary consideration, is referred to the details
given by Mr. Stanley G. Rattee in * Are You
Getting the Best From 5XX?

Interference

The wusual regular features
maintain their high standard, and
in view of the comments fre-
quently made concerning the
interference produced by the high-
power -wireless stations of the
Post Office, the article by Major
A. G. Lee, Chief of the Post Office
Radio Section, is most opportune
and enables that department to state its side of
the question.

The recent activities of the Radio Press
Laboratorics are reflected in the useful information
contained in Developments in Neutrodyne Recep-
tion, the Importance of Valve Selection and the
Effect on Selectivityand Crystal Circuits in Theory
and Practice.

™

Other Features

Major James Robinson deals with the Curvature
of Valve Characteristics from an interesting stand-
point,while the Low-Loss Era is critically examined
by Mr. H. J. Barton-Chapple. The essentials to
be borne in mind when laying out a receiving set
are made clear by Mr. A. Johnson-Randall, and a
host of other special articles of interest go to
make this Spring Double Number value for money
in every sense of the word.
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THE MELODY THREE i

e - By PERCY W. HARRIS. MIRE. =
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Many distinctive features are embodied in this receiver which
should . prove popular with even the unskilled

HE Melody Three is an

attempt to produce a cabinet

receiverof pleasing appearance,
giving really good loud- -speaker
reproduction of several stations,
with the minimum number of valves,
It possesses a higher selectivity
than is customary with a receiver
using only one stage of high-
frequency, a detector and one note
magnifier, and incorporates a num-
ber of other modern improvements,
such as neutralised self-oscillation,
to obtain freedom from radiation.

A Different Reaction Control

While plug-in coils are used, thus
obviating the necessity of obtaining
special coils (other than one tapped
coil for the first grid circuit), these
coils are inside the receiver,

members of the family.

and do not provide unsightly pro-
jections. Furthermore, the aerial
circuit is loose-coupled to the
first grid circuit, and the reaction
control is differerit from that prev-
iously described in any Radio Press
constructional set. This method
enables variable magnetic reaction
to be obtained, although the
reaction coil is fixed in relation to
the anode coil.

Simplification of Layout

The arrangement of the parts
enables a symmetrical layout of the
panel to be obtained, and a jack
system is introduced so that econ-
omy of valve current can be effected
when it is desired to listen on
telephones, by plugging into the
first jack.

Simplification of layout has been
obtained after some thought, and
the actual work of construction will
not occupy a great deal of time, as
practically all the parts mounted on
the front panel are of the *“ one-hole
fixing ’ variety.

Components

The following components are
those used, and while the makers are
indicated in accordance with our
usual policy, it must not be
imagined that many other com-
ponents advertised in these pages
will not be equally suitable. Cer-
tain parts, however, have a’ definite
relation to one another, and should
not be changed without thought.
For example, the particular variable
condensers used are very compact,
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.Flg. 1.—Variable magnetic reaction can be obtained although the reaction
coil is fixed in relation to the anode coil.
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and the substitution of some other
makes which would take more
space might upset the whole layout
and disposition of parts.

One panel measuring 21 ins. X
# ins. X % in. (Pilot).

Fonr indicating terminals, aerial
and earth, Joud-speaker positive and
lond-speaker negative (Bellmg and
Lee, Ltd.).

One No. 1
{Magnum).

One two-coil holder (I.. & P.).

‘One variable condenser ‘0003 pF
{Bowyer-Lowe Popular).

Twervariable condensers .0003 uF
(Bowyer-Lowe Popular).

Threefilament resistances (C.A.V.).
{These shonld be chosen to suit the
valves you wuse. The particular
pattern has interchangeable bobbins,
so that if at any time vou desire
to change the type of valve you
need only change the bobbin.)

One on and off switch (Rothermel

adio Corporation).

Twodouble circuit jacks (Igranic).
Plug for same (Igranic).

One Polar Neutrodyne condenser
with bracket for mounting behind
panel. (This particular form is
now available from the makers who
have made it up at my suggestion.)

Two fixed coil sockets for base-
bcard mounting.

One combined -0002 uF condenser
and 2 megohm grid leak (Watmel),

Three valve holders (Lotus).

Terminal strip

One variable resistance o to

40,000 ohms (Marconiphone).

the negative L.T. dead which runs
along the back of the base board.
Glazite wire for wiring up.
One cabinet (“ Harmony Four "
size), (Caxton Wood Turnery Co.).

Pay Attention to Details

Follow the layout of the receiver
carefully, Fig. 2 giving details of
the panel, or you will fird diffi-

MODERN WIRELESS

Centre-Tapped Coils

When building the receiver it is as
well to keep handy the actual coils
-you will use. For the aerial coil,
the anode coil, and the reaction coil
-respectively, any of the well-known
makes will do] provided suitable
sizes are chosen. (You will read
more of this later in the article.)

Carefully note the positions of the variable condensers.

culty in fitting the parts, and read
very carefulty the instructions given
in the I.. & P. coil-holder box.
The Neutrodyne condenser neceds
mounting with care in order to avoid
its moving parts fouling, ou the one
hand, the coil, and the other hand,
the variable resistance used {for
controlling reaction.

For the first grid coil, however,
vou will need a centre-tapped coil,
and such coils are obtainable from
Messrs. Gambrell, and more recently
from Messrs. Lissen. If you are
using ‘the Gambrell, insert it in the
fixed socket of the coil-holder, and
make sure that it clears the wiring
when you are wiring up.

One L.F, transformer (A.F.3) The particular cabinet used with You will notice there is one
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Fig. 2.

—~>Panel details are givan in this ﬁgure, while, if desired, blueprint No. 152a

can be obtained for 1s. 6d., post free,

(Ferranti). This particular trans-
former has a shunting condenser
built into it. 1If you use a differeat
type of transformer which has no
condenser built in it, then shuant the
condenser across the points shown
in the theoretical diagram Fig. 1.
In actual wiring up, this condenser
would come between the left-hand
terminal of the back fixed «oil
socket (looking from the front) and

this receiver has doors at the front
and the panel itself is set back from
the front of the cabinet 2 or 3 ins.
This enables one to -get at the coil-
holder for changing coils quite
conveniently when the lid is lifted,
as the coils themsclves then come
immediately under the lid, and not
under any projecting portion of the
box which would make it difficult
to get at them.

flexible lead from the first variable
condenser to the centre tapping on
the coil. This should be of single
india-rubbetr covered flex, and you
will find it convenient to solder on
the end of the flex a spade terminal
which can be screwed under the
terminal of the tapped coil. This
saves time when changing coils.
Fig. 3 makes clear the wiring of the
receiver,
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Simple to Handle

The operation of this receiver and
its preliminary adjustments are
probably different from thos: to
which you are accustomed. Do not
be surprised if the preliminary ad-
justments take you a little time,
Once you have made these adjust-

difficult. In practice the tuning is
first of all carried out on the second
and third condensers, with final
adjustment on the first and the
coupling.

Adjustmeants
When you have finished wiring

Before wiring up the receiver see that all the components
are mounted asshown in this photograph.

ments they will remain constant
unless you should change valves
and coils. When the adjustments
have been made the receiver is
remarkably simple to handle, and
you should not be misled by the
fact that there are three condensers
into thinking that the Operation is

up, connect the L.T. battery, and
then, by placing a valve in one
socket after another, test if your
filament connections are correct.
This you will find by seeing whether
the valves light up, whether the
“off ”” and ‘““on ” switch operates
correctly, and whether the bright-

March, 1926

ness of the filament can be varied by
the filament resistance.
Valves

Before going further it is as well
to explain the position with regard
to valves in this set. In view of a
special form of resistance control of
reaction it is advisable to use for
the detector valve a D.E 5B,
D.F.A4, or equivalent. The first
valveis preferablvao.25amp. small-
power valve, although quite good
results are obtainable with the
ordinary . high-frequency bright
emitter valve. The last valve can
be any valve suitable for low-fre-
quency amplification, and I have
used many kinds with equal success,
If you are to get the best out of this
instrument I would strongly recom-
mend you to use the special type
mentioned asthe detector, although
if you wuse the ordinary bright
emitter valves you will still get
results very much better than those
given by the average 3-valve
receiver, using one H.F, stage and
one note magnifier. The reaction
control, however, will not be so
efficient as with the special valves.

Coils
For the aerial coil use a No. 235, 35
or 50 (or their equivalents in other
makes) according to the par-
ticular aerial you are using, and the
wavelength. Normally, you will
keep the coupling fairly loose, but
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the best value of this can soon be
found by experiment. For. the
first grid coil you must, as men-
tioned, use a centre-tapped coil, for
which I would suggest either a
centre-tapped C coil of Gambrell’s
or a centre-tapped 6oof Lissen’s for
the lower broadcast band. For

5XX you will need a centre-tapped

F or 250. for the anode coil a

telephones in the first jack, place
a suitable tapped coil in the fixed
socket of the two-coil holder, and
do not trouble to put any coil in
the aerial socket. Place a 6o or 75
in the anode socket and a short
circuit in the reaction socket.
Light your valves in the usual way.

Next, ignoring the first dial,
which we shall not be operating at

With the coils and \(alves inserted in position, this
receiver is quite compact.

60 or a 75 or a C of Gambrell s will
serve, and a similar size of coil in
the reaction socket. For Daventry
two F coils or two 250 coils will be
needed in the anode and reaction
sockets.

Preliminary Adjustments

For preliminary adjustments do
not trouble to connect aerial and
earth, but connect your telephones
and batteries. In passing I should
mention that the second jack is so
arranged that on withdrawing the
telephone plug from the jack the
lond-speaker is  automatically
switched on, and on inserting the
telephones in this last jack the
loud-specaker is cut off. Using

the moment, vary the second and
third dials with the neutrodyne
condenser placed for maximum
capacity (plates close together)
and you will find a point where self-
oscillation of the receiver takes
place. This is indicated by a
rushing noise and a ““ plop "’ when-
ever the set goes in -and out of
oscillation. Unscrew the locking
nut of the neutrodyne condenser
and carefully vary the position in
steps, at each step trying the
condensers again to see whether
oscillation takes place.

No Oscillation

When a point has been reached
that shows that there is nc.osdcilla-

MODERN WIRELESS

tion when the two condensers men
tioned are varied, recheck this fact
by trying the condensers at ‘the
bottom end of the scale; possibly
there may be slight variation of the
neutralising condenser necessary to
check any oscillations at the
bottom end of the scale. Now lock
the neutrodyne condenser and insert
in the reaction coil socket a coil of
about the same size as that used in
the ‘anode socket. Now vary the
resistance above the central dial,
and check again for oscillation in
the receiver. "You will soon find
that this resistance gives a reaction
control similar to that obtained
by moving a reaction coil towards
the anode coil. If no variation in
resistance will. bring the set into
oscillation it may be .necessary to

- reverse ‘the connections to the

reaction coil socket.
Tuning Opzrations

As soon as you have obtained the
correct control of reaction insert a
suitable coil in the aerial socket,
corn:ct up aerial and earth, and
tune the receiver in the usual way.
For preliminary tuning it is as well
to have the coupling between the
aerial coil and the tapped coil fairly
tight. In these circumstances, you
will find the tuning of the first dial
very flat, and most of the searching
for stations will be done on the
second and third dials. When you
have found the station slacken the
coupling, retune on the first con-
denser, and bring your signals up
to best strength by the resistance
used for reaction control,

Coils to Use

In the aerial-coil socket you will
need, a coil suitable for the wave-
length it is desired to.receive when
used-in conjunction with your own
aerial. - Large aerials will require
smallet coils than small aerials for
the same wavelength. A 23, 35

The Wwiring may be followed from this photograph.
679
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and 50 or the equivalents of these
coils in makes which are lettered
instead of numbered, should enable
you to cover the whole lower broad -
cast: band.. For -5XX and Radio
Paris, you will- need -a No. 150 in
the aerial socket:

Results ¢ btained with the Receiver
On test this receiver was found to
give full loud-speakér strength from
a number of ‘Continental stations,
such as Hamburg, Toulouse, Madrid,
etc., while several of -the British
stations gave good loud-speaker.
volume. The selectivity was found
to be considerably higher than that
obtainable with the conventional
-arrangement of H.F., detector and
L.F. valves and tuned anode coup-
ling, and 7 miles from 2LO New-
castle and a number . of stations
round the wavelength used by that
station were received without the
slightest interference from London,
The receiver is particularly suitable

WIRELESS

(e

Maych, 1926

The panel arrangement has been planned with care.

for use with an indoor aerial. By
plugging into the first jack and
turning off the last valve excellent
telephone strength was obtainable
from dozens of stations all oveér
Europe, the quality of reproduction
on both two and three valves being
up to a very high standard.

The provision of the ‘‘ on-and-
off "’ switch enables the receiver

to be adjusted for the local station
with the loud-speaker connected,
and then turned on and off at will
by any unskilled members of .the
family. The fact that the receiver
is built into a cabinet with closed
doors which need only be opened
and the switch turned on to bring
in the local station at full loud-
speakerstrength, is a usefulfeature,
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On Tuesday, Febfuary oth, 1926, -

representatives of the leading Lon-
don newspapers and Press agencies
accepted the invitation of the Editor
of Wireless Weekly to visit the Radio
Press Laboratories at Elstree, in
order to observe the testson ..

broadcast interference. The
party included representa-
tives of the Daily Chronicle,
the Daily Express, the Daily
Mail, the Daily News, the
Daily Telegraph, the Morn-
ing Post, the Press Associa-
tion, and the Central
News, :

An Accurate Wavemeter

Great interest was displayed
by the visitors in the stan-
dard, wavemeter, which is
accurate to one part in 3,000,
or, expressed in the journalese
of a representative of one
daily journmal, wavelength
differences as small as 4
inches can be detected.

The Test Period

During the test period a
special receiver, shown on
another page in this issue,
was employed to listen in on
the previously determined
wavelengths of the B.B.C,
stations, to find whether

The Visit of the Press to the Radio Press

Laboratories

stations were working on any of
them.

Interference

Interference was observed on the
wavelengths of Bournemouth, New-

A photograph taken during the tests at Eistree.
Crowther is operating the waveméter—the -
sloping panel instrument.
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castle, Glasgow and Belfast, but
since many of the :Continental
stations shut down before the test
period commenced, a certain
amount of information was un-
avoidably not obtained.

Capt. H. L.
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“ O PRIGG,”  said Professor
Goop, flinging his handker-
chief into the fire and

applying vigorously to his nose

the large lump of coal that he had
just removed from - the scttle
with the tongs ;. Sprigg is ‘albost
upod us. Do you dot feel the gedtle
urge of it id your blood, Way-
farer?’’ ‘“Dol,” I answered, ‘‘ Cer-
taidly dot. I feel it maidly id by
dose.” I went on to tell the Pro-
fessor of the poet, Keating (or was
it Keats ? I am mnever quite sure)
who once wrote :

‘ Oh, to be in England
Now that spring is here!”’

Seeking Inspiration

T have always deduced from this
sentence that Keats (or Keating)
did not know when he was well off.
The Professor and I, on the after-
noon of which I am talking, were
sitting in his study, whilst outside
there raged the kind of gale that
brings down the aerial put up when
the new set was installed at Christ-
mas time. And sometimes it rained,
and sometimes it hailed, and some-
times it snowed, and sometim’ s it
did all of these things at once,.
Like about -go per cent. of..the
population of these islands, the Pro-
fessor and 1 were engaged in nursing
colds, though even the shattered
condition of our health did not

“ 4 . uPp.yiNg vigurously the.
large lump of coal,

prevent us from toiling as only he
dnd I know _how to tail, - -Our
trouble for the moment was- that’
we were completely bereft of an’
ihspiration “owing to the inind-"
- deadening” effects “of “our terrible
. Colds. - T'know of no hiardei work:
than that involved in searching-
under difficulties for inspiration..
T always do it lying back in. a
comfortable chair with my. eyes
closed, One is thus able to con-

centrate fully upon the matter in
hand. I.was awak . .. thatis to say
I was roused from my close con-
centration by hearing. the sound of
the - Professor’s voice once more.
Jiaving well rubbed into you that
we both had colds, I shall for-
bear from now onwards from repro-
ducing -in print—you will notice
that I do not say cold print—the
accents due to our unfortunate
malady.
Considerations

*“We are agreed,” said the Pro-
fessor, ‘‘ that spring is approaching.
Now what follows after spring? ”
* Autumn,”’ I said, after a moment’s
thought ; ‘‘ the old records con-
tain, I believe, accounts of another
season which used to come in the
middle of the year, but this has
long ceased to exist. Somewhere
about the end of June the chilly
blasts of spring merge into the
chillier blasts of autumn ; after
that comes winter, and then more
spring.” The Professor admitted
that there was a great deal in what
I said, but he told me that I was
-suffering from an excess of pessi-
mism. The season known as sum-
mer was, he explained, still offici-
ally recognised, and even though
there might be no rise in the
temperature or- improvement in
the general state of the weather,
the wireless man could always tell
.that the so-called summer - had
arrived owing to the unwelcome fact
that it provided him with a con-
siderable reduction iri thé hours of
glorious.darkness. . ‘‘ But,”” he went
on, ‘“both the spring and the
summer have another drawback
in addition to that'of lengthened
days and reduced nights.” ‘I need
hardly ask you what that is.”
By the time that he got so far I
had begun to concentrate again
and it was only by-prodding me
violently in the ribs with the poker

that he was ‘able to” capture my -

attention onice more. Now if theére
is_one thing that T do detest it is

being prodded in the ribs,. Though .
I am naturally one of the ‘mildest -

of men, this kind of :thing rouses
me to instant action, no matter how

_deeply T may be concentrating at

‘the timé. I was so angry thaf had

(330
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not the Professor seized the tongs
in the other hand and assumed
a resolute attitude I should prob.
ably have slapped his hand ang
called him a naughty boy. I am
a perfect fiend when my temper
is stirred up. As it was, I merely
sneezed three times with great
emphasis and then asked him tc
tell me what the other disadvantage
of the spring and summer was.

Catechised
The worst of the Professor is
that he can never come stréfight tc
‘the point.

For some reason,

Proading me violently in the
ribs,

instead of giving a direct answer
he always wants to ask you
question after question with the
idea that by replying to them you
shall provide the answer to the
original one. He asked me what
was the greatest handicap imposed
upon wireless by what the opti-
mists call the warmer weather,
He was quite angry when I said
tennis, and his wrath grew as I
suggested, turn by turn, birds’
nesting, writing poetry and picnics.
Nothing would convince him that I
was really trying. After some
little time he gave it up as hopeless
and at my urgent request supplied
the answer himself. According to
him, and I am inclined to agree
that he is right, the grzatest bug-
bear to the wireless man during
the middle period of the y:ar is to
be expressed in the o6ne word
‘“atmospherics.”” Having told me
that, he started his questioning
all over again. “ Why,” he asked,
‘“ are atmospherics worse in the
summer time ?’’  ‘ Because,” I
replied, “‘ people are then too lazy
-or too broke to go out and buy new
high-teusion batteries.”” He looked
at me coldly and I tried again,
’* Because,” "I- began ; but he cut
me short. He proceeded to give
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me his own explanation of the pree
valence of atmospherics in the
season under consideration, whilst
I settled down to concentrate upon
nis words. It is difficult to con-
centrate properly when your in-
former is arme.l with both the poker
and the tongs and you must forgive
me if I have left out anything
that he said, or have misreported
him in any way. So far as T can

A large number of sunshades
and umbrellas.

make out, the idea is that at this
time of year the heaviside layer
becomes the lightside, and the sun
spots that cause arctic weather
at other times now give rise in
some parts of the world to torrid
heat and thunderstorms. Further,
the atmosphere becomes ionised
(or possibly it is de-ionised) and
lots of other things happen. My
own personal belief is that the high-
tension battery dries up, but, of
course, it would never do for me
to obtrude my opinions when so
great a man as Professor Goop
is giving his to the world. Anyhow,
the net result is the same. You
hear crackles,
like the tearing of American cloth
whenever you doun the telephones
or switch on the loud-speaker.
Atmospherics, the Professor ‘ex-
plained, are always at their worst
when you try for d'stant stations.
This is perfectly understandable,
for no self-respecting man is ever
without a good excuse when he fails
to receive a long-range transmission.

The Index

The Professor’s argument was
that it is a recognised fact that
atmospherics are at their worst
during the lighter period of the
year, and that it was up to him
and me to produce some-efficient
device for eliminating them in
order that reception might continue
uninterrupted during the whole of
the twelve months. On talking the

matter over we decided that it

would be as well to refer to the
records of past years. The Pro-

fessor carefully keeps all wireless

articles that especially interest
him, tearing them out of their
parent periodicals and filing them
on a system of his own which is
supposed to enable them to be
found at a moment’s notice.
Upon investigation I discovered

fizzes "and Tnoises’

that neither the tearing out system
nor the filing system was above
reproach. Most of the pages were
torn diagonally from the top right
hand corner to the bottom left,
so that much valuable matter was
left to the imagination of the reader.

- But the worst of it was that the

coming of spring had brought to
the Professor not only the thoughts
of atmospherics but also the actu-
alities of spring-cleaning, with the
result that his card index had
become slightly disorganised. When
I tell you that I looked naturally
for ‘“ Atmospherics > under the
A’s, and found them under the
X’s, you will understand what I
mean.
Experiments

After reading all that we could
find upon the subject we began to
feel that there appeared to be no
possible way of eliminating at-
mospherics. On perusing able
articles by such writers as Mr. G. P.
Bendall, we discovered that when
the voltage due to a healthy
atmospheric is measured by means
of the ordinary Moulmein Pagoda-
meter—I think that is the name of
the device—it is either very great
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pherics and the other for receiving
the desired signal. This would be
all right if only the aerials would
play the game. When Professor
Goop and I tried the system out
we found that both of them would
insist on bringing in atmospherics,
so that all we got was a double
dose. After considerable thought,
we hit upon another line of re-
search which appeared at first to
show no small amount of promise.
1f, we argued, atmospherics are
largely weather effects, occurring
more frequently in summer than
in winter, then why not shield the
aerial from the weather ? In order
to try this out we borrowed a
large number of sunshades and
umbrellas, which we affixed to the
Professor’s aerial so as to keep it
always in the shade. Brilliant as
the scheme was in theory, I regret
to say that it did not prove very
efficacious in practice, and un-
fortunately it ruined selectivity
by introducing heavy gamping
into the grid circuit of V,. The

Professor was of opinion that we
were on the right lines, but that
our sheltering devices were not
complete enough.

The aerial, he
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The Goop Atmospheric Drowner.

or very small, though, for the
moment, I am unable to recall which.
But the net result is that the
atmospheric, so to speak, jostles
and pushes and elbows its way
through our signals and generally
plays Old Harry with them.
Many systems for the elimination
of atmospherics have been tried.
One of them demands the erection
of two receiving aerials—one, say,
in Little Puddleton and the other
in Bilgewater Magna—with a re-
ceiving set located between them.
Then all you have to do is to use
one of them for receiving atmos-
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pointed out, in order to be free
from atmospherics, must be kept
at low temperature at all times of
the year. This suggested an idea
for the next experiment, which.
consisted in fixing up a frame
aerial in an ice chest. We found
that this gave a complete immunity
from atmospherics, but owing to.
the fact that the chest was made
of sheet iron it gave also a complete
immunity from signals. We
decided therefore to carry out some
tests in the cold storage shed in
which Mr. DBrisket, our local
butcher, keeps his prime English
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beef before it. is thawed out.

These experiments, however, were -

ruined owing to the fact that our
own honks, snorts and sneezes
made it impossible for us to hear

whether atmospherics were there-

or not.
The Drowner

When we came to talk the matter
over later we arrived at the con-
clusion that any attempt to dis-
cover an eliminator for atmos-
pherics was probably foredoomed
to failure from wvarious causes.
We decided therefore to attack the
problem from an entirely new and
original angle. ‘It appears,’” 1
said to Professor Goop, ‘ that we
cannot prevent the pesky things
from reaching the receiving set.
This being so, the only method,
so far as I can see, that is likely
to be successful is one whose prin-
ciple is somewhat akin to that of
the reutrodyne. If you can have
negative resistance why should
you not have negative noise ? All
that you have to do is to feed
into the aerial oscillations due to

negative noises that are exactly
in phase with those produced by
atmospherics. Mutual cancellation
will then occur. And there you
are.”” We are still working on these
lines, but so far the negative noise

i o

in Mr. Brisket's cold

storage shed.

has eluded us. We have, however,
evolved between us the device
seen in the accompanying diagram,
which works not by cancellation,
but by drowning. A simple buzzer
circuit containing the inductance L,
is wired up. L, is-closely coupled
to L, and the buzzer is adjusted
until its note is just a little louder
than the atmospherics. The latter
are thus swamped and so rendered
completely harmless. Tests have
shown that the apparatus is most
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effective, and the Professor and I
guarantee that if it is made up
carefully and properly used not
a sound due to atmospherics will
be heard even with the most sensi-
tive receiving set.

THE LISTENER-IN.

The “ Prince” Receiver.

Sir,—I have made the 3-valve
““ Prince "’ receiver, described by
Mr. A. S. Clark in the January,
1926, issue of MODERN WIRELESS,
using 2 Osram D .E.R. valves and
a Wuncell W.3 valve, with a
200 Edison Bell coil, and the rzsults
are absolutely marvellous. The
inability to get stations other than
Daventry (with the exception of
London) is more than made up for
by the strength and purity obtained
on 5XX. I useitfor demonstration
outside my shop, and it is most
gratifying to hear the comments
passed by listeners.—Yours truly,
W. F. WeBs,

Cambridge.

" Mr. Fortous working 300 ft. underground and over a mile from the entrance of one

_ of the New Market caverns,

the outside warld.
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The receiving set keeps the artist in communication with



MODERN WIRELESS

IKIAH WEEEEEEEMWWWWEMEE

SOme ]Imerfer@mce Problems in
Supersonic Heterodyne Reception

Selectivity in a “superhet” is not always secured in practice
and Capt. Crowther discusses many of the points to be observed.
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é Capt. H L. CROWTHER, M.Sc.

GREAT deal has
been written about
the wonderful selec-
tivity of the super-
sonic  hetercdyne
receiver, and one
: might imagine that
after such a receiver had been
installed =il one’s interference prob-
lems would be at an end, at
least all the interference that can
possibly be . eliminated by the
proper design of the receiver. This
does not, of course, refer to un-
avoidable interference, which can
only be cured at the transmitting
stations, This ideal selectivity,
however, applies at present to
very few designs of supersonic
heterodyne receivers. Although
most of these receivers can separate
two broadcast stations differing by
about 20 kilocycles, very few
designs are entirely free from
another source of interference
which may in some cases te
quite serious. The choice of
a superheterodyne receiver

therefore requires consider-
able care in order to ensure
entirely satisfactory results.

(e

Different Sources of Interference

Interference to broadcast re-
ception may be divided into two
classes. First, that caused by
the transmitting station, which
cannot be eliminated by any modi-
fication to the receiver, and,
secondly, that due to faulty re-
ception, which with proper pre-
cautions can be eliminated.

With regard to interference
caused by transmission, it is, of
course, quite impossible to eliminate
harmonics if they are radiated from
a transmitting aerial, since they
may be exactly, or very near, the
same frequency as that of the
broadcast station which is being
received. Damped spark trans-
missions are also another source
of interference which cannot be
eliminated at the receiver.  An

By

arc station will also cause trouble,

owing to what is commonly known.

as “mush.”” This “ mush ** may
cover quite a wide band of fre-
quencies and is practically im-
possible to eliminate,

Ordinary Interference Troubles
Eliminated

All the ordinary interference

troubles can be eliminated by"~

means of supersonic heterodyne
Teception, The:e is, however,
a special type of interference to

A double-wound frame aerial

used by the ligranic Co. to
prevent interference.

which a ‘* superhet ” is particularly
liable.  This is due to direct In-
terference from a high-power long-
wave station, a trouble which is not
usually met with in other receivers.
We have already mentioned that
long-wave stations can cause inter-
ference by harmonics, which cannot

684
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by any means be eliminated at the
receiving station, if they happen
to be of exactly or near the fre-
quency of the broadcast station.
For instance; a high-power station
transmitting on, say, 100 kilocycles
is liable to cause considerable
interference on a number of stations
in the broadcast band of fre-

quencies, namely, at 6oo k.c., 700
k.c., 8oo k.c.,, goo k.c. and 1,000
k.c. Fortunately the radiation of

these harmonics can be prevented
by proper design of the trans-
mitting station, and this source of
interference is gradually being
eliminated, although there are still
one or two stations which are well-
known offenders in this direction,

Superheterodynes and Long.Wave
Interference

The long-wave interference
that we are now concerned
S with is actually caused by

7 the fundamental frequency of
the station, and although the
trouble can be overcome by
proper design, the fact remains
that many of the sets met
with in practice are liable to give
trouble in this direction if they
are used anywhere near a high-
power station. To understand why
it is possible to get this type of
interference one must have some
understanding of the general prin-
ciples of supersonic heterodyne
reception,

Principles of Supersonic
Heterodyne Reception

The basic principle of super
sonic heterodyne reception consists
in converting the received oscilla-
tion of the broadcast station to a
comparatively low frequency, but
one which is still well above the
scale. This conversion
is carried out by the well-known
method of beat reception by means
of a local oscillator tuned to
approximately the frequency of the
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station received. The oscillator
is adjusted to give a beat frequ ncy
well above audibility, that is, above
10 kilocycles.  This beat, although’
inaudible, can be rectified by means
of a valve and passed through an
amplifier tuned to the frequency
of the beat. This long-wave

I HF Valve

Normal frame Aerial

amplifier usually consists of about
3 valve stages. After being
amplified by this long-wave or
intermediate amplifier, the signal is
again rectified so as to convert
it to an audible -frequency, after
which it is again amplified for the
operation of the loud speaker.
The intermediate amplifier is
usually tuned to cover a definite
narrow band of frequencies of
about 2o kilocycles. By means of
the oscillator co trol, all the fre-
quencies of the different broadcast
stations can be converted so as to
suit the frequency band of the
intermediate amplifier, the tuning
of which remains fixed. For

Intermediate "Amplifier as Cause
of Interference

The intermediate frequency am-
plifier is naturally very sensitive
to any oscillation which comes
within its frequency band, and
unless special precautions are taken
it is liable to be influenced by
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influence the intermediate trans-
formers directly. Precautions
must therefore be taken to prevent
stray ‘‘pick up® on the frame
aerial from influencing the inter-
mediate amplifier, and also prevent
the interm~Ciate amplifier from
being affected directly.

7&' _E o IF
N + : . EAmIn//f/er
g - [—wumqm >
HF Transformer m Screened |F
Tuned o Received Tuned Transformer
Frequency. + LT+
I il

Oscillator Cou,a/mg

Fig. 1.—An initial stage of H.F. amplification in a ““superhet” is useful for preventing

long-wave pick-up.
any high-power station within
that band of frequencies.

lieceiving the Long W ave Signal

QOne might imagine that as the
frame aerial circuit is tuned to the
frequency of the broadcast station
it would not pick up any long-
wave station, particularly as it may
be 10 or 20 times that of the
broadcast wavelength. This, how-
ever, is not the case, and although
the energy received by the frame
aerial is comparatively small, it is,
however, sufficient to give serious
interference, particularly if recep-
tion is being carried out com-

AF

Neut Cond

Y Y

frame Aerial with Cenlre ﬁppiﬂg

+ .
ig-=,
Tuned H.F
Transformer

Coupling to
Oscilialor

Result of Long-Wave ¢ Pick Up"

To cause interference the fre-
quency of the high-power station
must of course come within the
frequency band of the intermediate
frequency transformers wh ch may
be between 30 k.c. and 50 k.c.
(10,000 and 6,000 metres wave-
length). This, however, is a
fairly wide band of frequency and
may include several of the high.
power stations.

Now the carrier frequency of our
broadcast station beats with the
local oscillator and produces an
oscillation equivalent to about 40
kilocycles (7,500 metres), depending
upon the adjustment of the oscilla-

o Lf
Amplifier

et —

e
>

Py

Screened |F
Transformer

Fig. 2.—This circuit is simi.ar to that of Fig. 1, but has a neutrodyns arrangement introduced.

example, if the intermediate ampli-
fier is tuned to cover a frequency
band from 30 kilocycles to 50
kilocycles, the oscillator is adjusted
so that its frequency differs from
the carrier frequency of the par-
ticular station to be received by
approximately 40 kilocycles.

paratively near to one of these
high-power stations.  The energy
thus received influences the grid of
the 1st valve of the long.wave
amplifier, and thus reaches the
2nd detector valve in a greatly
amplified form. The radiation irom
these long-wave stations can also
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tor, in the intermediate circuit,
This frequency and the frequency
of the incoming high-power station
will thus beat together and give a
heterodyne note which can be varied
by the adjustment of the oscillator
control. We shall thus get the note
of a heterodyned continuous wave
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which will usually come - through
as Morse. This interference is
liable to occur as soon as_ the
receiver is tuned to any broadcast
station, no matter what its frequency.
When the broadcast station shuts
down the interfering station may
not be heard at all, or only heard
as faint hisses or clicks,

How can this Interference be
° "Eliminated ?

It is obvious that in order
to get rid of this class ‘ot inter-
ference we must prevent both the
frame aerial and the intermediate
frequency transformers from being

COUPLING TO
OSCILLATOR

Vi)

the effect of filtering out the long-
wave station, and only allowing
the broadcast frequency. to pass
through. Such circuits are shown
in Figs. 1 and 2. This precaution,
however, complicates the receiver,
and will probably mean an ad-
ditional adjustment.

Another Method

Another method, which is pro-
bably much more simple, consists
of using -a double-wound frame
aerial. The two windings are
wound in opposite directions and
joined in series. The, complete
winding is included in the grid
circuit™ of the réctifying wvalve,

SCREENED
INTERMEDIATE
TRANSFORMER .

| e e — e 1'

(]
b dg
- | X N
T &8z
B
________ -

'—i!IIIIIII[IIIIIiIIIIII-J

Fig. 3.—The circuit connections when using a double-wound
frame aerial with windings in the opposite direction.

influenced by the radiation from
the high-power station.- There are
two or more ways by which this
can be one. First of all let us
consider the direct ““pick up”
by the intermediate transformers,
This can be eliminated by com-
pletely shielding  the -. trans-
formers, either independently or
as a whole, by means of a copper
case, The receiver as a whole may
also be completely screened, but
this is not usually so convenient as
just screening the intermediate
transformers. Another possible
way of preventing the' inter-
mediate transformers from .being .
influenced by radiation from ‘a
high-power station is to arrange
them so that their plane is.hori-
zontal. - In this position their
“pick up’” would probably be
pegligible in most cases,

Preventing Aerial ‘¢ Pick Up”’

If the aerial picks up an inter-
fering station it is essential in
some way to prevent the energy
influencing the intermediate fre-
quency circuits. This can be done
by introducing: a tuned high-fre-
quency and possible neutrodyne
valve circuit in {ront of the first
rectifying” valve.  This will have

but only one half of the winding
is tuned to the broadcast frequency
by means of a variable condenser.
As far as the long-wave stations are
concerned the two halves of ths
aerial oppose each other and roth-
ing is received, as the condenser
across the one half of the winding
can be neglected for these lower
frequencies. The half of the frame
which is tuned to the broadcast
wave will receive these unhin-
dered, the opposing winding having
practlcally no influence. Such a
circuit is shown in Fig, 3. This
method was' introduced by the
Igranic Co., and is recommended
by . them for use in connection
with their Six Valve Supersonic
Heterodyne Kit.

adR
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The *DX™ Four Receiver

Sir,—I have made up the wire-
less set “ DX *’ Four described by
D.J.S. Hartt,B.Sc.,in the Oct., 1925,
issue of MOoDERN WIRELESS, and, as
requested, I give you the following
report.

The lay-out,
made as directed,
change was in the make of
components. I included Burndept
corrected Square Law Condensers
with Super Vernier Dials, R.I.
Transformers, Burndept Rheostats
and a Brétwood variable grid leak
and condenser in place of Dorwood,

The claims made by Mr. Hartt are
amply justified, and it is easily the
most selective and powerful set I
have yet handled. I have waited

coils, etc., were
and the only

- to test it thoroughly before writing.

-Glasgow, the local station, can be
cut out quite easily, and all other
main B.B.C. stations received on
the loud speaker at really good
strength, also some of the relay
stations. The purity of tone is
remarkable, and no distortion is
present. Previous to this I worked
with a crystal, then crystal and
valve, two valve H.F. and L.F., 3
valves, and finally a four valve set.
The circuit of the *“ DX Four”
is easily ahead of them all, and the
fact that the long-wave stations
are outside its scope is made up for
by the number of stations of the
ordinary broadcast wave band that
can be received,

Hamburg on the loud speaker
was the first station to be tuned in,
and the volume was such that I was
undér the impression it was Glasgow

“until” the announcer spoke.

I append a list. of the station
readings on the two condensers.

With best wishes for Mr. Hartt’s
continued success in the design of
wireless sets.—Yours faithfully,
Blairhill, ALEx. S. THowMm,

Coatbridge.

Aerial 65 ft. long, 40 ft.

with a good outside earth.

high,

London 68

Cardiff, . ] ‘ 62} g?
Bournemouth w8 74
Edinburgh I 53 55
Belfast | 99 95
‘Aberdeen 1254 117
Manchester .. | 73 71
Newcastle 84 80k
Birmingham .. ! 114} 106+
Radio Cadiz .. 65 g
Munster o1 8%% 81
Berlin - 113 106
Hamburg .. l 8o 78
San Sebastian 60 60

LS. | I have also logged many
JESs stations without taking
LS. readings e.g.,, Oslo,
LS. Milan, Radio. Madrid,
LS. Rome, Dortmund, and
LS. many others I didn’t get
LS. the name of. Also
-LS. Leeds, Bradford, Not-
TSk tingham, Dundee and
Phone Plymouth, Cardiff,Edin-
-LS. burgh, and Manchester
LS. appeared to be heterc-
1155, dyned sometimes by
LS. other statlons
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This receiver is particularly selective, the neutrodyne arrangements being

HE receiver described in this
article is an attempt to pro-
duce an instrument capable

of receiving the principal British
and foreign stations with the maxi-
mum selectivity combined with
simplicity of adjustment. In order
to achieve this result all critical
adjustments have been eliminated
as far as possible.

It has been previously pointed
out in these columns that in order
to obtain really good selectivity
without the sacrifice of quality at
least three tuning controls are neces-
sary. Otherwise there is a danger
of cutting off some of the “ side
bands '’ produced by the modula-
tion of the carrier wave by the
speech or music.

designed on symmetrical lines.

A Reaction Adjustment

The use of a reaction adjustment
is to be avoided, at any rate as a

- necessary control in receiving any

station. A small “ tickler ’ may
be provided merely as an adjunct,
but it is desirable to be able to
receive the stations without re-
course to reaction.

In order to conform with these
requirements two high-frequency
stages are advisable, and this ar-
rangement has been adopted in
the receiver in question.

Good Results
The results obtained were very
satisfactory, it being possible’ to
receive Manchester and Madrid
free of London when the last

station was working. The only
main adjustments are those of the
three tuning controls. The other
adjustments are placed on a sepa-
rate panel and are not touched
after the set has once been adjusted
for the first time, the only variable
being the aerial coupling unit as
will be seen later.

‘The Circuit
The two high-frequency stages
are neutrodyned, the circuit being
as shown in Fig. 1. It will be seen
that in all cases the whole coil is

* tuned, and the neutralising arrange-

ments are symmetrical. This en-
sures that the phases of the feed
back currents (through the valve
capacities): and the neutralising

The layout of the components has been carefully thought out.

H‘IIIIH\F
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of the “split” coils.
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Note the alignment
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Fig. 1.—It will be seen that the two high-frequency vaives are neuytrodyned.

currents are always correctly op-
posite in.phase. It is for this
reason that I have called the
receiver the . Neutrophase Four,”
since it is constructed on the sym-
metrical lines described in my
article in the last issue of MODERN
WIRELESS.

‘It should also be noted that with

this arrangement the detector valve
is tapped across only half the last
tuned coil, so that the effect of the
grid damping in this valve is
reduced.

The Aerial Cireuit .

Finally, the
aerial circuit as-
sists to a large
extent in obtain-
£xt
mg the selec-
tivity. The aerial

o3 3"

TL..___.

Fig.2.—This diagram shows the exact
" positions of the colls.

Selectivity

The selectivity is achieved in.
three ways. In the first place
reasonably low-loss coils are .em-
ployed, the new * Dimic ' coils
manufactured by Messrs. L.
McMichael, Ltd, being utilised.
By using such an arrangement it is
also possible to change the coils
for others covering a different fre-
quency range.

Secondly, tlie damping usually
experienced in tuned anode circuits,
due to the effect of the valve, has
been considerably reduced. Nor-
mally the in'ternal impedance of the
valve (from anode to filament) is
in parallel with the tuned circuit
and this has the same effect as
introducing - resistance into the
circuit.

Reducing Anode Damping

Capt. Crowther has recently
shown that the selectivity and
signal strength are both consider-
ably improved by tapping the anode
circuit across part of the coil only,
so that the use of a centre-tapped
arrangement results in a material
increase in the selectivity.

l
l<1%7> is connected to
‘the centre of the
first grid coil,
through a small
condenser, This
condenser is variable in four steps
between -0002 uF and 00005 ufF.
The smaller the condenser the
greater- the selectivity and this
gives ‘a convenient adjustment of
coarse and fine tuning.

1 5" )
l = &

-hold -good over the whole tuning
range .and. that ‘ blind spots”
would -occur in the tuning range
as has recently been pointed out by
Mr. G. P. Kendall in these columns,
but with the proportions given in
this receiver no trouble will be ex-
perienced from this source.

The aerial coupling condenser
has been made up for me by Messrs.
Radio Instruments, Ltd., in a form
similar to their Anode Reactance.
It consists of four .0002 uF capaci-
ties placed progressively in series
so that capacities of .0002, .o001,
.000066 and .00005 uF are obtained.
in. successive positions,

Two Panels

With the object of rendering the-
control as simple as possible the
receiver is provided with two panels.
The main panel carries the three
tuning condensers, the on-off switch
and the reaction * tickler,”” The

. e
s

1

F‘ig. 3.—Details of the screen madefrom perforated
zinc are shown here.

For searching, the switch is
placed on the largest tapping,
while as greater selectivity is re-
quired the series condenser is pro-
gressively reduced.

The signal strength is also slightly
reduced at the same time.

No Blind Spots

It may be thought that the use

of such an arrangement would not

688

filament rheostats and neutrodyne
condensers are placed on a Sub-
sidiary panel, since these controls
do not require to be touched in
the normal operation of the set.
The layout is unusual, .and has
also. the merit of compactness,
since the overall length is only
2rins. As will be seen from the
photographs the main panel is in a
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sloping position, interposition  of

and the cabinet
is made in- the
form of a bureau,
so that the whole
may be closed up
when not in use.

the screen does
not eliminate the
magnetic coupling
between adjacent
coils, and it is
essential to lay
out the coils on

The  subsidiary
panel is housed
under the main

panel and is ac-
cessible by opening the two doors
at the bottom of the cabinet.

Shielding

In order to obtain the compact
layout it is necessary for the tuning
coils of the two high-frequency
stages to be placed somewhat close
together, the actual spacing being
5 ins. At such close quarters there
is a certain liability to stray capa-
city couplings. Magnetic coupling
may beeliminated to a large extent
by placing the coils at suitable
angles to each other as can be
seen from the diagram giving the
layout.

In order to obtain satisfactory
results with such an arrangement,
however, a somewhat critical ad-
justment of the actual positions of
the coils is normally necessary, and
this is undesirable.

A static screen has been placed
between the coils, as will be seen
from the figures and diagrams.

diagram.

Drilling details for the two panels are given in this
Blueprint No. 151a, post free 1/6.

This eliminates any stray capacity
coupling between the coils and also
reduces the magnetic coupling to a

the baseboard in
the exact posi-
tions shown in
Fig. 2 in order to obtain satisfac-
tory results,

The screen, however, does reduce

The appearance of the finished receiver is somewhat
unique.

small extent, sufficient to render
the positions of the coils not too
critical.

It should be emphasised that the

The controis on the main panel and sub-panel are
symmetrically arranged.
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the coupling between the first and
third coils, and this effect combined
with the reduction of the capacity
coupling renders the receiver stable.

Components

The components required will be
as follows. As usual the makers’
names are given for the benefit of
those readers who wish to make. an
exact copy of the receiver.

One Radion panel, 21 ins. by 6ins.
by & in. (American Hard Rubber
Co., Ltd.).

One panel, 12} ins. by 3 ins. by

$ in. (American Hard Rubber
Co., Ltd.).

One baseboard, 21 ins. by g ins.
(W. H. Agar).

One special cabinet to suit (W. H.
Agar),
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Three “ Dimic *’ coils, No. 1- (L.
McMichael, Ltd.).

Three Neutrodyne
(L. McMichael, Ltd.).

Three filament rheostats (Lissen,
Ltd.). :

Three 0005 upF sguare law
geared condensers (Jackson Bros.).

Three Radion 3 in. dials.

One Marconi Ideal transformer,
4:1 (Marconiphone Co., Ltd.).

Four antiphonic valve - holders.
(Lotus). (Garnett, Whiteley & Co.)

Two panel brackets (Formo Co.).

One on-off switch (Benjamin
El ctric Ltd.). J

Two fixed condensers, 00025 pF
(Dubilier Céndenser Co., Ltd.).

Two grid leak holders (Dubiier
Condenser Co., Ltd.).

One 1 -megohm leak (Dubilier
Condenser Co., Ltd.).

condensers

One 2 -megohm leak (Dubilier
Condenser Co., Ltd.).

Two terminal panels as shown in
diagrams (Peto Scott Co. Ltd.)

One special aerial coupling unit,
(R. I., Ltd.).

Quantity of Glazite wire.

Piece of perforated zinc, 20 ins. by
8 ins. S

Packet Radio Press panel trans-
fers, i

Construction

The construction is fairly straight-
forward, and I shall confine my re-
marks to those portions of the
receiver which require special pre-
cautions. The construction of the
screen is ome such portion.  This
component may be easily made up
by cutting out a length 15 ins. by
8 ins. and bending it as shown in

. e
== 1

PN S— - _“'-J-

The position of the zine screen is made.clear by this
photograph,
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Fig. 3. Do not bend it too sLarply
or it will break.

Then cut out two pieces 5ins. by
4 ins. and fold over a piece } in.
wide at two.of the edges. These
pieces will form the two projecting
portions and may then be soldered
to the main portion. In soldering,
clean the zinc well, and do not make
the iron too hot or the zinc will
melt. The corners of the screen
may be rounded if desired.

The components should be
mounted upin three distinct opera-
tions. First the condensers, on-off
switch and tickler condenser on the
main panel. Then the aerial
coupling unit, the three filament
theostats and the two neutrodyne
condensers on the subsidiary panel,
and finally the remainder of the
components on the baseboard.

The  baseboard’ components
should be wired first, and the sub-
sidiary panel attached. ° These
components may then be wired, and
no difficulty will present itself.
The main panel should be mounted
last, when the only wiring will be
that of the three condensers, the
switch and the tickler, which can
all be carried out easily.

Testing Out

Test the receiver in the usual
manner in order to ensure that,
. the circuits are satisfactory, and that
no harm will come to the valves
when they are inserted.

Next insert the valves, connect
up the batteries and tune in to the
local station. Some little trouble
may be experienced at first in
finding the local station, which will
not be heard if the circuits are much
out of tune.

The best method is to place all
the condenser dials to the same
reading, and then to rotate all
three condensers a little at a time,
keeping the readings approximately
the same. Having found the local
station, tune in on all three con-
densers.

Neutrodyning Correctly

Now switch off the first valve.
Signals will probably still be heard.
Adjust the first neutrodyne con-
denser until the signals disappear.
This valve is then correctly neutro-
dyned.

Repeat the process with the
second valve, switching on the
fisst valve and switching off the
second for this test. Now switch
on the second valve, when the
receiver will be found to be stable
over the whole of the range.

Distantstations may now be picked
up by rotating each of the condensers
one or two degmees at a time,
one after the other. This method,



MODERN WIRELESS

The wiring on the underside of the baseboard is quite
straigntforward.

though a little tedious, must be
adopted in searching. When the
various dial settings have once
been found it is simply necessary
to place the three condensers at the
correct positions, when a small re-
adjustment on all the three ‘con-
densers will bring the statien im.
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E have much pleasure im

announcing that the Radio

Press Year Book is now.on
sale, and our readers will no doubt’
be interested to learn something
of the contents of this splendid
production.

This ‘* Wireless Book of Refer-
ence,” as it has’ been very appro-
priately termed, is divided into
sections, the first being a collection
of authoritative articles written by
men whose names are well known
to the wireless public becanse
of their expert knowledge of some
particular branch of the art.

This is foltowed by a valve section
in which detatled information is
given regarding the types-of valves
to use for different purposes, and
in addition a comprehensive list
of valve data, together with a large
number of characteristic curves, is
included.

Then comes a portion dealing
with simple wireless’ calculations
in which the non-mathematical
reader is led, with the aid of numer-
ous examples, to a clear under-
standing of the methods of finding
the inductances of given coils,
of dealing with condensers in series
or parallel, and of designing re-
sistances. A valuable feature is
the insertion of a wuseful table
of frequencies and LC values and a
metre-kilocycle conversion table.

-Ltd.,

As previously mentioned, the
aerial condenser should be at a
maximum when searching, and
may be decreased to obtain greater
selectivity. The reaction adjust-
ment was not required in my case,
all the stations being picked up
without its aid.

e
HAA T 95 5

Fotr the constructor, there is a
section deveted to hints upon set
construction, while the experi-
menter has not been forgotten,
inasmuch as he will find a most
comprehensive and up-to-date list

of amateur call signs, a list of Wire- .

less Societies, and last, butnot least;
the international Morse code and
the international abbreviations or
Q" signals.

Reverting to the general section
of the book, we have an enlighten-
ing article emtitledd ** Prophecies,”
from the pen of Mr. J. €. W. Reith,
the managing director of the British
Broadcasting Company; while Capt..
H. J. Round, MC., MIEE., chief
of the Research Department of
Marconi's’ Wireless Telegraph Co.,
contributes an etceedmg!y
interesting article dealing with
low - frequency magnification, in
which he elucidates in a_ simple
and practical mannesr many of

the problems involved in the
proper understanding of this
subject.

Major James Robinson, D.Sc.,
Ph.D., F.Inst. P, discusses various
methods of controlling oscillation
in H.F, amplifiers, and Mr. }. H.
Reyner, B.Sc. (Hons.), A.C.G.LX,
DIC., AMIEE., explains the
meaning of coil resistance, and
describes how the self-capacity of
the coil, the spacing of the turns,
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Valves to Use

It is essential to employ high-
impedance valves for the high-
frequency stages. Such valvesasthe
D.E.5B, DE.3B or any of the
various H.F. valves on the market
will serve.

I actually used Marconi D.E.2
H.F. for the first three stages and a
D.E.2 L.F. for the last stage.

Low-impedance valves must not
ke used, as the selectivity with such
valves is very poor. This is due 1o
the fact that when a tuned arrange-
ment is employed the valve is
shuntcd across the tuned circuit.
These remarks must not be .taken
as applying to transformer-coupled
types of H.F. amplifiers. ~

In scme cases, it may be found
that even when the receiver is
correctly neutrcdyned there are
isolated portions of the scale at
which oscillation occurs. A slight
readjustment of the neutrodyne
condensers will check the oscillation
at ohce, and a position can be found
for which the receiver is stable over
the whole range.
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Th@ Radio Presrs Year Book for 1926
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‘and the gauge of wire used all

affect its general efficiency.

Capt. A. G. D. West, MA,,
B.Sc., of the B.BC. Engineering
Staff, gives many valuable hints
to those enthusiasts desirous of
receiving American broadcasting.
Capt. West’s attempts at the re-
transmission of American pro-
grammes have made his name
familiar to.listeners in this country,
and readers will be obtaining the
benefit of much of his practical
experience in this work.

In another feature of interest
Mr. Perecy W. Harris, MIRE,
draws a contrdst between American
and 'English radio conditions.
Mr. Harris, it will be remembered,
has made a thorough investiga-
tion of radio in the United States,
and is in a position to.give first-hand
information on the subject. In
further articles of technical appeal
Mrx. H. }. Barton-Chapple, Wh Sch.,
BSe. (Hons), ACGI, DIC,
AMIEE., deals with the Effects
of Self-Capacity in Inductance
Coils;” Capt. H. L. Crowther,,
M.Sc., gives some authoritative
facts about Valve Filaments ; while
Capt. Jack Frost; of the B.B.C,
in his article entitled ‘ Getting the
Best from Your Aerial,” discusses
many points which often escape .
the attention of the beginner in
erecting his aerial,
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Removing a

A Chat on Valve Constants.

D

Misunderstanding
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The misunderstanding that exists through the use of a wrong name for
an important valve constant is explained in this article.

the sphere of wireless have unfortunately

not been reduced to the same level asin the

other arts and sciences. This can, perhaps,
be excused whenit is remembered that wireless is
really only in its infancy, and can trace its material
growth from the beginning of this century, which
growth has been most rapid since the end of the
war. Several commissions and committees have
been appointed to deal with the question of
symbols, terms and definitions, and it is pleasing
to record that many lists have
been drawn up making definite
recommendations for British, and
sometimes universal, adoption.

THE questions of nomenclature and terms in

Avoiding Confusion

In order to avoid confusion, it
is really necessary for all those
interested in wireless, either as a
hobby or as a daily occupation,
to keep in touch with these issued
lists, so as to keep abreast ot
progress. In the light of these
remarks, it will be found bene-
ficial if attention is turned to the
British Engineering Standards
Association’s Handbook No. 166,
which contains a list of accepted
terms and definitions used in radio com-
munication. . The primary object of this
short article, however, is to clear up a -
misunderstanding which, unfortunately,
exists concerning valve data. It has
been common practice to speak of the
amplification factor of a valve when
dealing with a particular constant of the
valve itself. This term, however, is
erroneous and should be represented
by the correct one, namely, amplification
ratio.

The Amplification Ratio

Referring to the previously-mentioned list, we
find amplification ratio defined in these words—
* The numerical ratio of the slope of the anode
current/grid voltage characteristic curve to the

slope of the anode current/anode voltage charac
teristic curve of the three-electrode thermionic
valve, the slope in each case being at that point
srepresenting the particular adjustment under
consideration.”’

Examining the Definition

Examiring this definition, it should be quite
clear that this ratio is a definite number, found by
dividing the change in anode volts to produce a
small change in anode current by the change in
grid volts necessary to bring
about the same anode -current
change. Taking a particular ex-
ample, if we find that it requires
18 anode volts to bring about a’
small change in anode current,
say, 0.3 milliamp., when the grid
volts are constant, and for the
same anode current alteration 2
volts change in grid pressure is
necessary when the anode volt-
age is constant, then the ampli-
fication ratio (generally denoted by
the symbol u) 1s simply 1% — g.

A Caution

It is necessary to bear in mind
that calculations of this nature
should always be made on what is
popularly termed the straight part ”
of the characteristic of a valve, 7.,
the portion of the static characteristic
between the top and bottom bends, and
at that point which represents the
particulatr part under consideration,
the filament cuirent or voltage being
generally that stated in the - manu-
facturer’s rating.

An Inherent Property

Tt is known by all valve users that if a definite
change of voltage is applied to the grid or control
electrode of the thermionic valve, it will produce
a much larger alteration in anode current than
if the same potential change was applied to the

693
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anode. This inherent property is brought about
for many reasons. The electric field produced
between the grid and filament exerts a definite
influence in the path of the electron flow from the
incandescent filament to the anode.

Actual Magnitude
It should be clear that the actual magnitude
of the amplification ratio will be mainly dependent
upon the dimensions of the three electrodes,
the size of the grid mesh or closeness of the grid
spiral, and also the relative distances between
the filament, grid and anode. According to the
particular purpose of the valve, this figure will
vary between the approximate limits of 4 and 2o.
Now all these remarks have been made con-
cerning the quantity called amplification ratio.
Turning to the misused term, namely, amplifica-
tion factor, let us briefly examine its true meaning

in order to avoid further confusion.

Amplification Factor

Referring once more to the list of terms and
definitions mentioned previously, we find ampli-
fication factor' defined in the following words :—
“The ratio of the power, voltage, or current

available at the
i
-

output termi-
nals of an
amplifying de-
vice to the
power, voltage,
or cunrent at
the input
terminals under
certain  specis
fied conditions,
such as given
output-or given
input. The
amplitude in
each case must
be such that
no saturation
orthreshold
effects of any
kind are in-
volved.”

An  Amplify-
ing Device

Now for
operating any
amplifying de.

vice using
valves, it 1is
| necessary to
“have some

A typical valve with a low

amplification ratio. associated ap-

paratus in the
anode circuit, such as a choke, transformer wind-
ing, etc.,and this offers a definite impedance to the
flow of alternating current in the anode circuit.
Now it should be appreciated that the anode to
filament impedance of the valve itself cannot
be neglected in comparison with this added
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the fotal
used for

external impedance, and, consequently,
impedance of the circuit must be
calculation purposes.

The Final Result

The actual ‘mathematical derivation of the
amplification factor will not be given here, but
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Characteristic cu ves similar to those

shown in the figure are used for deter-

mining graphically the ampiification
ratio of a valve.

the final result is of importance. It enables the
magnitude of, say, the voltage amplification of
an L.F. amplifier to be determined, and expressed
in symbolical form this becomes

Amplification factor = _—”———Z
v Ri+-Z*
where Z = external impedance in anode circuit
in ohms. i
R, = internal anode to filament- im-

pedance of the valve in ohms.
» = amplification ratio.
General Remarks
It is thus clear that, while the amplification
factor is dependent upon the amplification ratio,
the two quantities must be treated separately.

This circuit
is often em-
ployed for
finding the
value of g
direct.

The two quantities only become equal when the
added external impedance becomes infinity, and,
of course, thisis a hypothetical case. Consequently
the value published by valve manufacturers as
amplification factor must be read as amplification
ratio, and a good average of the amplification
factor to expect in general practice can be taken
to be u/2. H. J. B.C.
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An interesting account of the developments made at the Hilversum station
since the early days of broadcasting.

OLLAND claims the privilege
I’ of being the first country
in Europe where the broad-
casting of music took place. Many
of us mno doubt remember the
early Hague concerts, and in those
days and the years that followed
there were in Holand a great
number of amateurs who trans-
mitted music from time to time.
These concerts were either organised
by themselves, or subsidised by
firms wishing to gain a little ad-
vertising through the new medium.
It is in this manner that a certain
Mynheer Van Djck, of the Hague,
arranged with the Daily Mail to
broadcast concerts for British
listeners on certain Sunday after-
noons, which some of us may re-
member.

Early Transmissions

Among these small early experi-
mental stations was included a
station run by the Nederlansche
Seintoestellen Fabriek of Hilver-
sum. The difference between this
small experimental station and the
others is that it still exists to-day
and is working, whereas all the
other pioneers have gradually fallen
out from the ranks of transmitters.

The Hilversum Station, however,
is no longer the 100 watt installa-
tion of years gone by, neither is it
any longer owned by the Neder-
lansche Seintoestellen Fabriek, al-
though "the aerial from which
programmes are transmitted is still
built up on some waste ground be-
longing to that company. This
ground is rented by the new Dutch
company which is at present run-
ning the station,

The New Station

»The company is called the

Hilversumsche Draadlooze Omroep.
A long history attaches itself to the
formation and development of this
company apnd its station, but
it has now become one of the im-
portant high power stations of the

The seif-supporting lattice
towers are conspicuous in
this photograph.

Continent of Europe. At present
there is really no other broadcasting
station in Holland except Hilver-
sum, and it is certainly an inferest-
ing one in many respects,
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The Hilversum Station is en-
tirely run on voluntary contribu-
tions at present, but in the near
future there are to be many changes
in the organisation of broadcasting
m Holland, of which I will speak
later.

Working Expenses
Two years ago a special demand

for funds was Tcirculated and six

thousand gulden .were contributed
to the expenses of the station as'a
result of-this appeal The inoney
was expe'nded in'a sho.rter _period
than had- been® antxc:pated and

about a year later a second demand

was sent out, and the result of this
appeal was much more tangible
as a sum no smailer than 17,000
gulden was collected. As the
present rate of - exchange of the
gulden is twelve t6 the pound, this
contribution is certainly somewhat
considerable, and- shows the in-
terest which is taken by the Dutch
people in broadcasting as a whole.

The Hilversumsche Draadlooza
Omroep were -expecting some de-
finite settlement by - the Dutch
Government of the future of broad-
casting, and- they had hoped that
this second appeal would have been
the last one, . However, a third
appeal was decided upon a short
time ago, and the result was again
excellent, as a sum of 20,000 gulden
was subscribed.

English Associations

It will. no doubt be a pleasure
for readers to learn that the chief
engineer of this station, and the man
who has been associated with its
development from the very start,
is an Englishman. I am referring
to Mr. W. G, White, chief engineer
of the Hilversum Broadcasting
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Station, Mr. White has: created a
name with reference to the technical
side of broadcasting which .is un-
equalled in Holland, and he has
been on - certain occasions en-
trusted by the Dutch Government
with special confidential naval
work . .

It has not been an easy task
for those early pioneers to have
evolved from the origimal station
of the N.S.F. the model station
which Hilversum is to-day. In
addition to Mr. White, a good deal
is owing to Mynheer Vogt, who has
been called the father of broad-

"casting in Holland. Mr. Vogt's
erergy and perseverance, his
optimism and his wise insight

Holland a. month ago, and he
kindly showed me ‘round the in-
stallation at Hilversum.- An
excellent linguist, Mr. Vogt is a
great friend of our country, and
ofteri takes the Hook of Holland
boat to visit London for a week-end.

Self -supporting Towers

Hilversum is a picturesque village
on the north-west of Amsterdam
near the borders of the Zuider Zee.
1t takes approximately one hour by
train- to reach Hilversum from
Amsterdam. On leaving the railway
station one is driven along a main
road on the one side of which is a
very comical-looking steam tram.
This tram has been running for the
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gether on the insulator abcve the
lead-in and - brought into _the
operating room. The studio and
the transmitting room are all
housed in a one-storey building,
situated at the north end of the
aerial.

The Studio

The studio is entirely uncon-
ventional, and in going into it one
can realise and appreciate the
difficulties with which Mr. Vogt is
faced to produce something that
is really efficient.”” The operating
rooms .are a mass of experimental
sets and experimental installations
and circuits, and in looking around
one dare not imagine what would

The transmitting,apparatus of the Hilversum station does not appear to follow any
. orthodox lay-out.

jnto the future, have given him the
courage and the energy to pursue
his ideals, and he must feel proud

" to-day, as indeed are all the Dutch
people, of the achievement of the
Hilversumsche Draadlooze Omroep
station of the present day.

The Dutch Radio Times

Mynheer Vogt, in addition to
being secretary of ~the Dutch
Broadcasting Station, is also the
‘Editor of the Dutch Radio Times,
. which is called Radio Luister-
gids. 1 was fortunate enough to
meet him when I last visited

last- thirty years, and it is not
difficult to realise this/ by mere
appearances. On going some dis-
tance down this avenue and turning
sharp to the right, one is confronted
by two monumental steel lattice
towers in the shape of vast
triangles. They are  what one
describes as ‘‘ self-supporting ’’
towers, as they do not depend on
stay wires for their rigidity.

The aerial is composed of three
parallel wires some 200 feet long
and about 150 feet high. The lead.
down to the station is by means of
three wires which are joined to-
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happen to Hilversum transmissivns
if anything were to happen to Mr.
White,

The microphone, which is of the
magnetophone type, is similar in
appearance to that which is used
at our London station. It is
slightly smaller in diameter, and
Mr. White told me that it was of
the N.S.F’s own manufacture, and
only made on the principle of the
magnetophone. It is not, however,
a mere copy ef the original, but is
considered to be a marked improve- -
ment. The instrument was -sus-
pended in the usual manner on an

3
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india-rubber sponge. The studio
is not large, although it can com-
fortably hold a fair-sized band.

Personal Messages Banned

‘Among the noticeable points
which drew my attention I might
mention a large card hung up on
the wall in front of the microphone
on which it was said that those
who were speaking were not allowed
to go beyond the subject which
had been agreed. Mr. Vogt ex-
plained to me that this ruling ‘had
been necessary as speakers, even
men of repute such as University
Professors had, to his great surprise,
made use of the microphone whilst
they were before it to give out
personal messages. Although Mr.
YVogt does not object to an author
referring to his books,” he does
expect that people who use the
microphone should keep to. the

towards the end of January, so
listeners shouldalreadyhave noticed
the change by the time that this
article appears in print.

The Hilversumsche Draadlooze
Jmroep Company arevery ambi-
tious in their scheme, as they do
not hesitate to forecast that Hil-
versum will become the second
Daventry of Eufope.

Reorganisation Pending

The Broadcasting Service in
Holland is at present undergoing
great changes;and it is likely that
within the next two or three months
entirely stabilised conditions will
be reached. -Funds will be-supplied
by means of licences. There is at
present sitting a Parliamentary
Commission to decide what the
future” of broadcasting is to be.
Just as in other countries, a certdin
amount of appreliension is felt

A view of the studio wnile the orchestra are playing
chamber music,

text which they have previously
submitted to him, and to which
he has agreed.

Increased Power

Rumours have been circulated
recently about the proposed in-
creasing of power of the Hilversum:
Station, and I am pleased to be
able to confirm this rumour, as I
received the good news from the
mouth of the chief engineer him-
self. It is proposed to change the
installation to a certain extent,
and to use an arrangement which,
it is estimated, will radiate 20
kilowatts. A single water-cooled
valve will be used, which has
rlready been tested up to 75 kw.
It .was hoped that the station
would transmit on this new power

owing to ‘the mingling of radio,
religion and politics. In Holland
religion plays a great part in
politics, and there are a very great
number of political parties.
However, it is interesting to note
that the Commission is composed
of strong men, and among the
members of the Sub-Commission,
whose duty it is to deal with the
technical side of the question, we
notice Herr Dubois, the Chairman
of the Nederlandsche Seintoestellen
Fabriek, and also Mr. Veln, repre-
sentative of Standard Telephones
and, Cables, Ltd., in Holland.

Future Policy
Apart from the question of
licences, the Commission will also
have to decide as to what policy
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will be -adopted with regard to
brozdcasting stations. Holland “is
a small country, and a great
number of Dutch wireless enthu-
siasts are in favour of one powerful
station only, as against a larger’
number of smaller stations.

However, let us send our very
best wishes to the Commission, and
hope that their labours will result
in a stabilised condition for the
betterment of radio in Holland
and in Europe generally.

0O0NO000000000000000000

The ““ Special Five”

OC0COo000000000000000000

Sir,—Just before Christmas I
made the ‘‘Special Five,” con-
structional details of which ap-
p;eared in, the November 1923 issue
of MODERN WIRELESS.

I have purposely postponed writ-
ing to you offering my congratu-
lations on this excellent set so
that T might have time to get over
the period (which no doubt every
enthusiast has upon completing
"a new set) of ‘ first thrills.” How-
ever, I can now genuinely say that
it is by far the best set I have ever
_handled, and as most of the best-
known - commercial sets have at
various times passed “through my
hands, vou will appreciate that
this is intended to be a compli-
ment to”Mr. Harris. To anyone
who has made the ordinary type
of 4 or 5 valve set and who.realises
its limitations owing to’its lack of
selectivity, this set is the one to
make. Here at Market Harborough
‘1 have a 100-foot,single wire aerial
and  can -get all main and relay
stations on the loud-speaker and,
of course, the usual crop of Con-
tinentals. Apart from the purity
with which these come throrgh,
the thing which I think impresses
me most is the way in which the
slightest touch on the H.F. con-
densers cuts out the local station,
passes through a section of com-
plete silence and then merge; into
the next station, which comes
through without the slightest sus-
picion of interference. 1 have used
Pelican Univernier dials (a- good
geared dial and condenser [ think
is a-necessity), and have followed
the instructions exactly. I sce in
the January 1926 issue of MODERN
WirELEss that instructions are
given for making the H.F. trans-
formers, but, personally, I should
not tackle this task.

I am afraid this is rather late,
but in conclusion 1 must say this
is just the set for an enthusiast,
—Yours truly,

GLANV'LLE BLACKMORE,

Market Harbovough.
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Developments in Neutrodyne Reception
By the Staff of the Radio Press Laboratories.

reception, and more particularly anyone

who has designed neutrodyne circuits,
knows of some of the difficulties that are met with
in this type of work. Some of these difficulties
have been dis-
cussed by Mr.
J. H. Reyner in
last month’s
issue of MODERN
WIRELESS.

A
Fundamental
Neutrodyne
Circuit

There are
several different
types of neutro-
dyne circuits
which are in
common use at
the present time,
but - we shall
limit ourselves
in this article to the consideration of what might
be termed the fundamental or true neutrodyne
circuit in which the effect of the inter-electrode
capacity of the valve is balanced out by means
of a simple “ bridge circuit connection,” such
as is shown in Fig. 1. We shall not consider
neutrodyne circuits in which stray effects, both
electro-magnetic and electrostatic, are balanced
out by some form of reversed electro-magnetic
reaction.

3 NYONE who has attempted neutrodyne

Fig. 1.—The neu;trodyne circuit A can be regarded as a
bridge arrangement as shown at B,

Ist HF Valve
A

2o HF Volve

Eliminating Stray Effects

Referring to Fig. 14, it would appear that the
cireuit is perfectly stralvhtforward and that no
difficulties would be cxperlenced in actually
operating the circuit in practice. By a proper lay-
out of the cir-
cuit, and careful
wiring, it is
possible practi-
cally toeliminate
all stray electro-
magnetic re-
action effects
between the cir-
cuits, and b
testing the circuit
by exciting the
grid circuit of
the first wvalve,
with its filament
disconnected, an
almost perfect
zero signal can
be obtained by
the correct ad-
justment of the ncutrodyne condenser. This
proves that the tuned giid and anode circuits are

b | L)

To.Rect Valve

B

- not reacting on one another, on the band of fre-

quencies under consideration,

A Parasitic Oscillation
~On testing out the circuit under working con-
ditions, however, it is often found that a compara-
tively low value of high tension has to be employed
in order to obtain stability. The circuit does not

Te

C

o

-Fig. 2.—The parasitic osciilations to which circuit A is subject are reduced
by the arrangement B,

Gg&
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tend to oscillate at the frequency for which it is
tuned, but at some other frequency which will be
found to be somewhere between 5,000 and 15,000
kilocycles, depending on various circuit constants.
This parasitic oscillation is practically independent

Fig. 3.—This simple circuit will oscillate
at a very high frequency.

of the tuning of the grid and
anode circuits. This high fre. \
quency oscillation is, of course,
fatal to the reception of signals,
as the whole set becomes
“dead.” The greater the num-
ber of high-frequency valves
used, the more persistent does
this oscillation appear to become.

Neutrodyne Condensers not

MODERN WIRELESS

the inductance I. and the associated valve capacity.
If now the natural frequency of the anode circuit,
which consists of the anode inductance and the
valve capacity, is of a similar value to that of the
grid circuit, the valve will oscillate at this fre-
quency, independently of whether the circuit is
neutrodyned or not. The frequency of the oscilla-
tion is practically independent of either of the
variable condensers, but can be altered by varying
the value of the inductance in the anode and grid
circuits. If the anode circuit of the valve is tapped
across practically the whole of the coil, so that the
anode circuit-is tuned as a whole by means of the
condenser C, as shown in Fig. 2B, then there is
apparently no tendency towards high frequency
oscillation. The circuit thus becomes unstable
when the turns in the anode consist of only a
small part of the complete coil.

Completely Effective

It might be imagined that, once
the neutrodyne condenser is
properly adjusted, all stray reac-
tion effects.due to inter-electrode
valve capacity would be balanced
out, and that under no circum-
stances would there be any
tendency for any part of the
circuit to oscillate. This, however, is not the
case, and we can see that, if we examine a circuit
as shown in Fig. 24, although the circuit can be
properly neutrodyned for any frequency corre-
sponding to the circuit L C, it is not neutrodyned
for a circuit which is controlled by the natural
frequency of the grid circuit, which consists of half

s el

— /57' H.F Va/Ve
Fig. 4.—The first H.F. valve of this circuit will tend to

Sk

LT+ LT+

Zno H.E Valve /?ecf/@/n_g valve

generate parasitic oscitlations.

A More Slmple Circuit

We ¢an consider an evenh more simple circuit,
ds shown in Fig. 3, and still get this parasitic
high-frequency oscillation. The grid circuit simply
consists of a coil of a few turns of wire, the
anode and filament of the valve being connected
across part of a tuned circuit, which may be
coupled to a rectifying valve,

C N

Y

With a suitable anode tapping;
which is not at all critical, the
circuit will oscillate at a high
frequency which is independent-of
the frequency of the circuit LC.

HI+

To LF
Amplifier

Typical Neutrodyne Circuits

If we now consider one or two
of the ordinary neutrodyne circuits
we shall see that conditions are
generally suitable for the genera-
tion of a parasitic high-frequency
oscillation. Typical neutrodyne

ée

Ist H.F Valve Zno H.F Valve

Fiv. 5.—In this rearranged circuit the second H.F.
te.ids to generate oscillations which are independent of the

circuit tuning.

LT
/?ec/i{ying valve

>~ circuits are shown in Figs. 4 and
~ 5, from which it will be seen that
in each case both the anode and
grid are tapped across part of the
tuned oscillatory circuits, which we -
have seen favours the generation

valve
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of "high-frequency oscillations which are indepen-
dent of the tuning of the circuits.

Possible Methods of Preventing this
Parasitic Oscillation
Mr. J. H. Reyner, in the previously mentioned
article o “ Split Coil Methods of Neutrodyning,”

March, 1926

free from this trouble is to employ a ** split con-
denser ” in place of a split coil. Such a eircuit
is shown in Fig. 6. This, however, necessitates
the use of double variable condensers which vary
together in exactly the same ratio. With'this type
of “circuit it should be possible to prevent the
generation of parasitic oscillations.

%

I~

7

=

LT+

=
=l
+

Jo LF
Amplifier Y Y

AAAAAA
YVVYVVY

LT+

Ist HF Vvalve

Zno HE Valve Reclifying Volve

Fig. 6.—A type of neutrodyne circuit in which a double variable condenser is
used in lieu of a split coil.

has suggested some methods for checking this
parasitic oscillation.

Another method which has been used with success
is the introduction of small high-frequency
chokes in the grid leads on the anode side of the
grid condensers. If these are of suitable value,
depending on the type of coils and valve used, the
oscillation can be completely prevented.

Another method which suggests itself as being

~ The Dimic Coil made by McMichael, Ltd., is
suitable for split coil neutrodyning circuits.
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An Interesting Fact
An interesting point concerning this parasitic
oscillation is that in quite a normal circuit, a
thermo-milliammeter connected dire¢t in the grid
circuit may show a current of as much as about
30 to 40 milliamperes. Thus we can see why
the circuit. becomes dead when this takes place.

Frequency of the Oscillation

The frequercy of the oscillation can be roughly
determined by coupling a calibrated “ trap circuit
‘to some part of the receiver. The trap circuit
need only consist of an ordinary variable condenser
and a loop of wire about g ins. or 1 ft. in diameter.
When fhis circuit is tuned in to the oscillation,
the usual characteristic click will be heard.

L] SOOI ‘]l | OO R OO OO O | O | il ]:]
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THE NEW E
D) ' O]
- Wireless Weekly ?¢
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A SEVEN-VALVE |
| SUPERHETERODYNE

B RECEJ[VER

l-—-—--—"""?
g

QUESTION that is fre-
A quently put to one by
friends wishing to- construct
a wireless receiver is, ** What set
will give me loud-speaker results
on most British and Continental
stations and yet have a minimum
of tuning controls? If possible it
should work on a frame aerial,
as Hving in a flat it is difficult
for me to put up an outside aerial.”
To this, there is only one reply,

! A superheterodyne.”
The amateur wireless enthusiast
who has not yet handled a super-

het., as it is usually called, has
not experienced a form of reception
that stands in a class by itself.
With but two tuning controls it
is possible to go from station to
station on the loud-speaker with
comparative ease, and it is possible
‘to ignore the local transmission,
even when within a .mile or so,

The arrangement of the components should be made
with care. Note the positions of the two coil holders.

and, under average conditions, pick
just that station which it is desired
to receive.

Not a Complicated Set

Many constructors think that a
superheterodyne receiver is a com-
plicated set, difficult to build and
handle, This, however, is not the
case, notwithstanding the fact that
seven or more valves may be em-
ployed. Neither need there be any
fear that it is difficult to get going
in the first place, for the experi-
mental model of the set here de-

scribed (which was designed after
over 18 months’ work on super-
heterodyne receivers) on being
connected up immediately the
constructional work was finished
functioned satisfactorily. Such
modifications as have been made
in the finished receiver are of a
minor nature. Further, it is exceed-
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ingly selective, so much so that even
with geared condensers tuning is
very sharp.

The set to be described in the
following article receives Union
Radio, Madrid, on 373 metres,
free of all interference from 2LO
working within two miles. All
the main B.B.C. and most of the
relay stations have been received
on the loud-speaker, as well as
numerousContinentaltransmissions,

As a matter of interest, it was
decided to try and see how many
stations could be picked up, and

on an evening when conditions were
normal, but not above the average,
39 separate stations were logged
within an hour and a half,

Sixty—Two Thousand Metres

Among some of the special
features this receiver displays is
the fact that plug-in coils are used
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Fig. 1.—The theoretical circuit shows that several departures have been made from the usual -arrangement.
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for the oscillator, enabling various
wavebands to be covered and
Daventry and Radio Paris can be
received. Also KDKA has been
heard at 11.30 p.m. on 62 metres.
This, of course, requires either a
special frame or else a coupling
unit to couple the set to an aerial.
An indoor one will do very well.

The completed receiver is shown
in its cabinet in the photographs,
while other views are given showing
the interior of the set both with and
without coils and wvalves. Its
appearance is most pleasing, while
the disposition of the controls on
the panel is neat and conducive
to easy handling.

Three condenser dials are seen
on the panel, but only two of these
are for tuning, the other providing
reaction in the frame aerial circuit.
This is of the greatest value for
the reception of distant stations,
for a transmission that is only
just audible in the loud-speaker
may be brought up to good loud-
speaking by means of this control.

Although seven valves are used
the length of the panel is only
3o ins.,and the views of the interior
of the set show it to be compactly
built yet without unnecessary
crowding of any of the components.

The Circuit Used

"To turn to the theoretical circuit
shown in Fig. 1, it will be seen that
it shows several distinct departures
from the wusual arrangement.
The oscillator employs the Hartley-
Reinartz system, two coils of equal
size being placed in the grid and
plate circuits and tuned by a
variable condenser connected be-
tween plate and grid. These coils
should not be coupled together,
and it will be seen from the photo-
graphs and the baseboard lay-out
shown in the wiring diagram (I'ig.
4) that they have been placed at
right angles. It was found that this
gave the best results.

The usual pick-up coil for coup-
ling the oscillator to the first de-
tector is eliminated, the desired
coupling being obtained straight
from grid to grid by means of a
condenser and fixed resistance in
series as shown at C; and R, in
the theoretical circuit. The values
shown are those used by the author,
but different valuesymay be tried
out. C, can be as large as .006 pF
capacity and R, may vary within
small limits with different valves.

Reaction

Reaction from the first detector
valve is obtained by using a frame
aerial with a centre tap. Ths
outer ends go to plate and grid
(terminals A, and A;), a variable
condenser in the plate lead giving
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The spacing of
the wiring is
shown in this
photograph.

Note that jacks
other than
those specified
havebeenused
as these were
avaitable when
constructing
the receiver.

reaction, and the centre tap is
connected to L.T.+.

The small choke (L;) in the plate
circuit of the first detector valve
is included so as to enable reaction
to be obtained at the higher
frequencies. Down to about 150
metres the untuned primary of the
transfer circuit serves as a choke,
but below that it was found un-
satisfactory.

Only Two Inter-frequency Stages

The intermediate frequency am-
plifier uses only two walves, and
since, the transformers employed
are tunable no special filter is
tequired. The fact that the inter-
frequency transformers are tunable

. reasons :
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is a most valuable feature, for two

(r) If long wave inter-
ference is experienced from com-

“mercial stations working on a wave- .

length close to that to which the
intermediate frequency amplifier is
tuned, it is possible to eliminate this
by readjusting the condensers,
tuning the transformers and thus
altering the . wavelength;  (2) it
enables the filter and the two stages
to' be matched with accuracy, thus
ensuring that maximum signal
strength and selectivity is obtained.
It. may be mentioned here that it
has been found that merely changing
the valves in the inter-frequency
amplifier is sufficient to throw the
stages out of balance.
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Since only two stages of inter-
frequency amplification are used,
that part of the receiver is excep-
tionally stable (depending, of
course, to a certain extent on the
valves employed therein and also
on the valve that is used for the
second detector), and it is therefore
possible to use the maximum
negative bias on the grids of these
two valves. In order that this may
be applied to the full a 4% volt
grid battery has been connected
in the potentiometer circuit, so
that a large negative bias may be
applied as desired, In practice it
is found that the best working
point with the particular valves

* used by the writer is with the

slider a quarter of the way round-
from the positive end.

Cutting out One L.F.for Searching

The second detector, which em-
ploys leaky grid condenser rectifi-
cdtion, is followed by two stages of
transformer coupled low frequency
amplification ; while the use of
plugs and jacks allows either one
or two stages of L .F. to be used as
desired. This is particularly con-
venient when searching for distant
transmissions, as they can be
picked up with ease on the head-
phones with one stage. The other
stage is then switched on and
reception transferred to the loud-
speaker, after which the trans-
mission may be brought up to full
strength.

It is also a desirable feature, in
view of the fact that the, receiver
is so silent, that unless headphones
are worn when first learning to
handle it, it is frequently difficult
to tell when the two tuning con-
densers are in the correct relation
to each other, as the hiss that
denotes this condition is so faint
as to make detection in the loud«
speaker difficult.

Common Controls

Tt will be seen that the detector
valve and first stage of L.F. are
controlled by one filament resist-
ance, and it is therefore necessary
to use valves of the same rating
in these positions. The two stages
of L.F. amplification employ the
same high tension voltage, and,
therefore, since these two valves
are working under similar condi-
tions a common grid bias tapping
was found satisfactory. If the con-
structor desires to use a separate
tapping for each valve he may do
so, of course, but it has been the
writer’s aim to simplify this re-
ceiver as far as possible and reduce
the number of auxiliary adjust-
ments to a minimum.
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Components Needed

] The components required to build this set are given below,
although other makes, such as are advertised in this journal,
© g may be substituted. It is important to note that if vital
parts, such as the inter-frequency transformers, are substi-
tuted, it is impossible to expect to obtain the same results as
those obtained by the author. It should also be noted that the
three variable condensers are liable to hand-capacity effects
owing to their position in the circuits, and therefore con-
densers with isolated dials are needed if the maximum ease
of handlinig is to be obtained.

One Radion panel, 30 ins. by 8 ins. by 3/16 in., polished black
{American Hard Rubber Co., Ltd.).

One cabinet for same (W H. Agar).

One centre tap frame aerial (Beard and Fitch, Ltd ).

Two .0005 uF geared condensers (Collinson Precision Screw
Co., Ltd)).

One .0003 pF geared condenser (Collinson Precision Screw
Co.,Ltd.).

Three Tropaformers (Rothermel Radio Corporation of
Great Britain, Ltd.).

One L.F. transformer, Power type (Peto-Scott Co., Ltd.).

One second stage L..F. transformer (U.S. Radio Co., Ltd.).

Seven Clearertone valve holders (Benjamin Electric
Ltd).

Five 30 ohm Yesly filament rheostats (Engineering Supplies,
Ltd.).

These have been used by the writer in order that different
valves may be tried out; if, however, the constructor knows
exactly what valves he intends to wuse, other suitable
Tesistances may be obtained.

One Yesly potentiometer (Engineering Supplies, Ltd.).

Two baseboard mounting coil holders (Beard and Fitch,
Ltd).

One special H.F. choke (Burne-Jones and Co., Ltd.).

One grid condenser and leak unit with .0003 uF condenser
and 100,000 ohm resistance (L. McMichael, I.td.).

One .0003 uF fixed condenser (Dubilier Condenser Co.,Ltd.).

One .5 megohm leak (Dubilier Condenser Co., Ltd.).

One grid condenser and leak combined .ooo2z uF and 2
MQ (Watmel Wireless Co.).

Two double circuit jacks (fgranic Elec. Co., Ltd.).

Two plugs (Igranic Elec. Co., Ltd.).

One .002 uF fixed condenser (Dubilier Condenser Co.,
Ltd.

Or)1e on-off snap switch.

Two panel brackets (Burne-Jones and Co., I.td.).

Three large lacquered brass “erminals (Burne Jones and
Co., Ltd.).

Nine nickelled W.O. pattern terminals (Burne- Jones and Co.,
Ltd)).

Or)le strip ebonite, 10 in. by 2 in. by 3-16in., for terminal
strip.

Qlixantity tinned square copper ‘wire and Glazite for con-
nections, .

One 43} volt dry cell.

Packet of Radio Press Panel transfers.

The Construction

The first stage in the - construction of this recelver is
to prepare the panel, and this- nfay be done by means of
the panel layout shown in Fig. 2, which gives all the
dimensions necessary for determin'mg the positions of the
various components mounted on it. Care should be taken
if guaranteed ebonite is not used to ensure: that the panel
be free from all possibility of surface leakage either on the
back or front.

Having drilled the panel, mount the terminals, rheostats,
potentiometer, jacks, switch and angle brackets, and fasten
© the panel to the baseboard by means of No. 3 % in.
i @ @ P countersunk brass wood screws. Next fix on the baseboard the

seven valve holders, the two coil holders, grid condenser, and
the unit holding the coupling condenser and resistance. The
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Fig. 2.—Marking out the panel controis will be made clear by reference to this diagram.
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positions for these . components
may be obtained from Fig. 4,
which is’ drawn exactly to - scale
and will therefore serve as an
accurate guide to positions - of
all those parts mounted on the’
baseboard. Determine the positions
of the inter-frequency transformers
and place them on the board, draw-
ing an outline round them with a
pencil. Do the same with thie two
low frequency transformers. This
will then show clearly where to
run certain wires that go round or
between them and enable these to
be put in position without difficulty

Fig. 3.—For long wave work
loose coupling to an outside
aerial is used.

or risk of fouling them. The trans-
formers are then put into place
after these particular connections
have been made.

Components which are Mounted
Later

Similarly, the variable condensers
which have not yet been mounted
on the panel will be fixed thereto
after certain wires have been placed
in position. These several con-
nections should therefore be made
next. They are the low tension
leads from the filament resistances
to the valve holders, and also the
common negative bus-bar that runs
along the back edge of the base-
board.

After this is done _ the three
variable condensers are fixed to the
panel and the three shielding plates
joined together and to L.T. positive
and the two remaining connections
from the two filament resistances
made to the L.T. bus-bar. The
potentiometeg should also be con-
nected up, the left-hand tag going
to the pesitive buas-bar and the right
hand to the negative. The centre
tag is for the slider and is connected
later. The leads to the three
condensers, the two coil holders,
the grid condenser, coupling con-
denser and resistance may next
be completed.

The lead from the. termmal A,
to the reaction condenser C3
is rather long, and it has therefore
been supported by a piece of 316 in.
ebonite rod. .This is drilled and

_frequency’ "transformers
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tapped 4 B.A. at one end, so that
it stands out at right angles to the
panel. © The other end has a small
hole drilled in it through which
the wire is passed.

The H.F. Choke

inter-
fix the
small choke, which is connected in
the plate ‘circuit of the detector
valve so as to allow reagtion to be
obtained at the high frequencies.
This consists of about 150 turns
of 32 SW.G. enamel or silk
insulated copper wire, wound into
a slot ‘cut in a circular ebonite:
bobbin, 2ins. in diameter, the slot
being about }in. deep and }in.
wide. A hundred turns wound in
a single layer on a 2 in. ebonite
or dry cardboard former will do,
but care must be taken in mounting
it to see that it does not foul the
moving plates of the oscillator
condenser.

The three inter-frequency trans-
formers may now be fastened to the
baseboard and connected into cir-
cuit. A number of short leads
with brass spade tags coldered on
the ends will be found useful at
this stage, as these fit under the
terminals and simplify the wiring,
Next come the two stages of L.F.
amplification with the various leads
going to the jacks, after which the
several H.T. positive leads may be
brought to their respective ter-
minals. Any connections not com-
pleted may now be finished off.

Check the Wiring

Having completed the = wiring
carefully check all the connections

Before mounting the

This receiver with

compact appearance.

and then test out the L.T. and H.T.
circuits. The set may now be tested
on the localstation. Two No. 50 coils
should be plugged in the holders
(or two Gambrell B’s), the outer
ends of the frame aerial connected
to terminals A, and A, the centre
tap going to A,. A common H.T.
value of 60 volts will be suitable for
this preliminary test, and the re-
action condenser should be set
at zero, .

Using the Frame Aerial

The frame should be pointed in
“the direction of the local station
and the condensers on the tropa-
-formers each set to the same value.
The local station may now be
‘searched for by rotating the two
'tuning condensers till it is heard,
jthe potentiometer being ad]usted
jso that the slider is'near the positive
‘end of the winding. The searching
-should be done slowly if the station
is at any appreciable dlstance as
-the tuning, on the oscillator con-
denser in particular, is exceedingly
sharp. Wnen the station is heard
‘it should be tuned in to its loudest
and the potentiometer should be
adjusted to see that it gives the
correct cpntrol. Next adjust the
condensers on the tropaformers
till the maximum signal strength
is obtained. During this procedure
it will probably be necessary to
adjust the oscillator condenser
slightly and try different settings
of the inter-frequency tuning con-
densers to see at what setting of
‘these condensers maximum ampli-
fication is obtained.

Balancing the Intermediate
Transformers

On the writer’s receiver the
settings are 75, 62 and 6o for the
first, second and third transformers
respectively, and this also gives a
wavelength that is remarkably
free from long wave interference

in bis locality. Long wave inter-
ference may be reoognised by the
fact that Morse is heard whenever
a carrier is picked up, the pitch
changing as the oscillator condenser
is adjusted.

valves and coils inserted has avery

With regard to the valves used,
the two most important ones are
those for the two intermediate
stages, and two P.M. 4 valves have
been found best up to the present.
D.E. 5’s are also satisfactory, and
no doubt the B. 4 would also suit,
and other valves of this type.
For the first detector, various valves
have been used with equally good
results, and this does nof appear to
be at all critical, = Providing a Go
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ohm filament resistance is used a .06
type valve may. be employed.
A D.E.5 b is excellent as second
detector, and two D.E.5 type valves
for ‘the L.F. stages are generally
used. A small power valve' is
found best for the oscillator, whilg
on 60 metres it' may be necessary
to try different valves to see which
will oscillate down to the lowest
reading on the condenser.

A Hint for Distance Work:

It should be noted that-for dis-
tant reception it may be found an
advantage not to have the oscillator
valve turned full on, a marked im-
provement being obtained with a
D.E.5 when the rhecstat was only
turned two-thirds on. This also
applies to the reception of 5XX
and Radio Paris. If the inter-
frequency amplifier does not oscil-
late at any setting of the potentio-
meter this should be set at the point
where the greatest volume is

MODERN WIRELESS

whistles will be heard. Reaction
should be reduced before searching

for another station, or -as soon as

the frame- aerial circuitis detuned,
the first, detector will oscillate.
A little practice will soon show
the best procedure for tuning in
distant stations, and the directional
properties of the frame will fre-
quently assist in cuatting out
interference.

Final Adjustments

Having tuned in a distant station
the final adjustments to the tropa-
formers should be made. Transfer
the set to the loud-speaker if the
transmission is strong enough and
then make very small alterations
in the. tuning of the condensers
which are on the inter-frequency
transformers till the loudest signals
are obtained. It may be necessary-
m the interests of quality and
silence of background to detune
one of - the stages slightly. Once

a 7-turn coil with a centre tap will
replace the frame, this being loosely
conpled to a 2-turn coil in the aerial.

iong Wave Reception

For the reception of 5XX and
Radio Paris two Gambrell G coils
were used in the oscillator. It
is important that these two coils
be matched and therefore two coils
of different makes (even if of the
same nominal size) should not be
used. The oscillator filament,
when using a D.E.5 valve, should
not be turned on more than half-
way with a 30 ohm resistance.

As a frame for long wave work
would require to be specially made,

_a centre tap coil, such as a Gambrell

G, was wused instead; loosely
coupled to a coil in the outside
aerial. The method of connecting
up is shown in Fig. 3 and is similar
to that used for short wave work,
except for the sizes of the coils.

The finished receiver presents a handsome appearance, the disposition of the
controls being conducive to easy handling.

obtained. If oscillation occurs at a
particular setting it should be
adjusted so that the inter-frequency
stages are just off the oscillating
point.

Distant stations may now  be
searched for. - Turn the two tuning
condensers together, in .the same
direction, and it will be found that
if they are in the correct relation
to each other a slight hissing
sound will be heard.

The Use of Reaction

If a carrier is picked up it will
be heard as a louder hiss and
tuning will be found to be very
sharp. When a distant station-is
being received it will be found
that increasing the reaction con-
denser will bring it up greatly in
strength, but if it is increased too
far the first detector will go into
oscillation and nothing but a series
of heterodyne and -reheterodyne

set these need not be touched agdin
unless severe long wave inter-
ference is experienced.

Correct values of H.T. may now
be applied to the various valves
and the following is a guide. :

H.T.1 oscillator—60 !t{olts; for
short waves 100 volts may be
required.

H.T.z intermediates—60-8ovolts,

H.T.3 1st detector—40 volts.

H.T.4 second detector—60-100
volts. e

H.T.5-2 L F.—120 volts.

Suitable grid bias should also
be applied to the two L.F. valves,
i.e., about 6—9 volts:

Short Wave Work

Tor those who wish to work on the
60-metre wave two 7-turn coils will
be found satisfactory for L, and
L,, and it will be preferable to use
an outside aerial coupled very loosely
rather than a frame. In this case
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Some Stations Received

Testing on a frame aerial situated
about 1} to 2 miles .from 2LO
over 25 stations were received in
the course of a short period during
the afternoon, some 10 to 15 of
these being at good loud-speaker
strength, At night no fewer than 39
stations were picked up. Among
these were Kiel, Eskilatuna, Elber-
feld, Brussels, Malmo, Hanover,
Berne, Radio Lyons, Marseilles,
Cardiff, Union Radio Madrid, Man-
chester, Oslo, Bournemouth, Dub-
lin, Hamburg, Newcastle, Miinster,
Breslau, Glasgow, Belfast, Radio
Toulouse, Ecole Superieure, Frank-
furt, Birmingham, Munich, Aber-

_deen, Berlin and Zurich.

Most of these were received at
excellent strength on the loud-
speaker. Numerous other stations
“have beem received at varying
strength in the phones with one
stage of L.F,



MODERN WIRELESS March, 1926

T T T T T e U e T E TR

The POSE Office

a

Interference

By Major A. G. LEE, M.C., B.Sc., M.I.E.E.

eI

The questions of interference are acute at the present time and this article from
the pen of the Chief of the Post Office Radio Section throws a light on the subject,

== HE Post Office, as one of the largest whom I had not seen for some time, and he
users of wireless in this country, remarked, ‘“ I wish you would put a stop to those

is from time to time blamed for harmonics from Northolt.” Further questioning

producing interference to broad- elicited the fact that his reception of 21.O had

cast listeners. It may, therefore, been entirely spoiled by Morse which he could

be of interest if I give an ac¢ount not read, but which he thought was Northolt.

of what the Post Office has done, I enquired where he was living, and found that

and is doing, to reduce this interference to a it was at a point about seven miles from Northolt,
minimum. , '
Are the Complaints Justified Key/f;g Coils

In the first place, it must rot be imagined that
all the complaints seen in the papers are justified.
The average broadcast listener cannot read Morse,
and cannot identify the station which causes
trouble. Many of the complaints about the

L
g

»e 1
North Foreland spark station, for example, are Arc T '
attributable to Boulogne or to ships working ke :
in the Channel. Again, thereis a personal incident : '
which points the same moral. I met a friend = '\QQQ,Q,QQJ—

Fig. 1.—A diagram of the coupled circuit
at Leafield. The condensers for shunting
harmonics are shown dotted.

where a certain prominent amateur short-wave
transmitter also resided, and it was quite evident
whence the interfering Morse had emanated.
At this particular time I knew that good reception
of 2.0 was being obtained within 200 yards of
the Northolt station. ‘

However, the Post Office has not been idle in
the matter of reducing interference.

Arc Interference

The first station which was tackled was Stone-
haven, which contained a Poulsen arc. Then
followed Northolt. Both these stations had the
arcs converted to coupled circuit working in the
early summer _of 1922. Then followed Leafield,
where the coupled circuit was brought into opera-
tion in March, 1924. This entailed a considerable
amount of work, which was retarded by the
ordinary commercial operations of the stations.
It is, perhaps, difficult to realise that in a powertul
transmitting station it is impossible to work
with any metal in the vicinity of the transmitter
The primary inductance coil of the Rugby without drawing enormous sparks from the metal

Station, { to the hands, for example. All metal objects
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become charged,and the trick of lighting a cigarette
from a spark drawn from a piece of metal is often
shown to astonished.visitors at these stations,

Harmonics- and % Mush ”’

Tt may be usetul at this_point to explam how
a coupled circuit reduces harmonics and “ mush.”
Nearly all wireless generators, such as.arcs and
valves, produce harmonics, because the wave.
form of the current has irregularities. .In the
case of the arc, the current is interrupted for a

Blocking
Conal

DC CHOKE

Input From
Tuning Fork
Drive

—-q

Fig. 2.—A coupled circuit for eliminating
harmonics from valve transmitters.

very brief interval when the arc goes out once
each cycle. “ Mush ” is due to another cause,
the fact that the frequency generated by the arc
is not perfectly steady, which produces an infinite
series of harmonics. In both cases the aerial,
in addition to being in resonance on its fundamental
frequency, can also resonate on harmonics of that
frequency. The aerial is somewhat similar to a
violin string, which when bowed in a particular
way can be made to give off strong harmonic
vibrations.

Coupled Circuits

A diagram of the coupled circuit is given in

Fig. 1. The primary circuit has its inductance
and capacity concentrated, instead of being
distributed, as it is in an aerial, along the length
of the wire. In these circumstances the primary
circuit, therefore, acts as an effective stopper to
prevent the harmonics reaching the aerial. If
they do get to the aerial in spite of these pre-
cautiors, then they will be radiated, because, -as
already stated, the aerial will resonate to certain
harmonics.
. Now at Leafleld, after the coupled circuit
had been completed, we found that while most
of the harmonics had disappeared, there were
still some on the broadcasting band of frequencies.
A search for the cause disclosed the fact that the
keying coils in the primary circuit were too near
the aerial tuning inductance. Although they
were 5 ft. apart, this gave sufficient capacity
coupling for these harmonics to get into the aerial
without passing through the effective stopper
we had arranged in the form of a condenser across
the coupling coil. This difficulty 'was overcome
by placing condensers, shown dotted in Fig. 1;
whose function it is to keep the harmonic potential
of the keying coils as low as possible.
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Radiation from the Primary Circuit

The next ‘step was to stop radiation from the
primary circuit-; this-was done by enclosing thé
whole building in a network or screen of eopper
wires. By this time it became possible to receive
broadcasting in the grounds of the station itself,
and, -in. fact, practically all the staffi now
have broadcastmg receivers. :

There was, however, still one town about six
miles away which complamed of trouble. This
was eventually traced to the telephone wires,
which carried the harmonics from the wireless
station’into this particular town. ~Air-core chokes
placed in the telephone wires soon solved that
particular trouble.

. The condensers used for the primary circuit
have a capacity of .025 wF, and are designed to.
stand a working voltage of 80,000 volts. They
consist of metal plates supported by porcelam
insulators in tanks filled with oil.

Frequen.y Variations

The primary inductance is made of strip copper,
pancake wound, and is arranged as a variometer
for tuning purposes. It was found that a coupled
arc is liable to develop sudden frequency changes
unless the tuning fulfils certain conditions, so
that fine tuning by means of a variometer is

essential. With these conditions fulfilled, there
has been no trouble du to these frequency changes.
3 \
[ Curve W wiririchr
& (OUPLING ON TRANSHITTER
Neo - ' ‘
S CURVE \B. wiTh|L00SE
< COUPLING ON TRANSMITTER
3 | |
=
>
(=]
Q |
| HEY/ERN
V N
/ // | \\\
600 550 650 700

] - 600
WAVELENGTH- IN METRES

Fig. 3.—Resonance curves of the radiation
from a spark station measured at a short
distance from the station.

In addition to the sudden jumps in frequency,
an arc is liable to frequency variation due to the
swinging of the aerial in a high wind. This
has been reduced by careful tensioning of the
aerial wires, so that Leafield is now one of the
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most constant frequency stations in existence.
It also has the distinction of having the largest
powered arc, working on coupled circuit, in the
world.

Valve Harmonic Interference

The next subject which received attention was
the “elimination of harmonics from valve trans-
mitters.. It must not be supposed that valve
transmitters are” immune from this particular
trouble. On the contrary, in their raw undiluted
state the harmonics are far more powerful than
those from an arc station. - Coupled circuits
are also employed to cure this trouble, and a
diagram illustrating the circuit employed is
given in Fig. 2. The valve transmitter is used
as an-amplifier, which is driven by a harmonic
from a tuning fork oscillator. This is an example
of one of the beneficent uses of a harmonic. The
wireless frequency which is sent out from our
valve stations at Northolt, Devizes and Rugby

These condensers at the Rugby Station have a total capacity
of 1'3 uF, and are mica-insulated..

is purely and simply a selécted and amplified .

harmonic of a tuning fork which is oscillating at

about 2,000 cycles per second. All the harmonics’

which are not wanted are filtered out and the
circuit in Fig. 2 performs the function of filtering
out the additional harmonics which the power
amplifier itself develops. .

A Master Oscillator
As will be seen, it is slightly different from the

coupled arc circuit, because, being driven by a’

master oscillator, it allows some changes to be
made. One of the important changes made is
that the anode tapping point is across a condenser
instead of across an inductance. This-anode tap
condenser acts as a heavy shunt for the harmonics,
which are thus prevented from’ getting into the
aerial circuit. Even with the enormous power
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employed in the valve transmitter at Rugby,
there is no trouble due to thg harmonics.

The Condensers and Inductances at Rugby

‘One of ‘the photographs shows the condensers
used for the primary dircuit at Rugby. They
are of mica insulation, and have a total capacity
of 1.3 wF. Tt will be seen that they are of colossal
size compared with the miniature conhdensers
used in receivers. Another photograph shows the
primary inductance coil. The heavy cable carried
by the spiders contains 6,561 wires, each separately
insulated with enamel and silk or- cotton. The
two turns on the spider at the left-hand side are
part of the aerial circuit and form the coupling
between the primary and secondary circuits,
and it is of interest to note that on full power
500 kilowatts will be passing through the 4 or 5 ft.
of space between the primary coil and these two
turns. The woodwork forming the spiders is of
“ American whitewood,” which has a lower power

loss than ebonite.

Spark Stations

A further point of interest is
the work which bas been done in
reducing ‘the trouble caused to
broadcasting by Post Office spark
stations. The intecference in this
case is not due to harmonics, but
is a direct shock excitation of the
broadcast listener’s aerial circuit,
The spark method of generating
wireless energy is inherently an
impulsive method, and all that.
can be done, short of its aboli-
tion, is to arrange for a suffici-
ently low decrement in the
transmitter, either by low-resist-
ance circuits, or by a multiplicity
of loose coupled circuits. Tig. 3
shows the effect of loosening the
coupling on the resonance curve
of a spark- station. It will be
'seen that the loose coupling gives
a Imore NArrow resonance curve,.
with consequently less interference-
: . to broadcast listeners, Interpos-
ing an mntermediate circuit between the primary
and secondary produces a similar effect in making
the resonance curve of the station more narrow,’
and this arrangement has‘been adopted at the.
North Foreland wireless station. The spark itself
always produces heavy damping. Widening the
resonance curve,and loose coupling, combined with
a low-resistance aerial system, helps to prevent this
damping effort being transferred from the prima
to the oscillations being radiated from the aeri;{

It should not be forgotten by those living riear
the coast that wiréless is essential to shipping
for use in connection with saving life at sea, and
the use of the spark system is sanctioned by
international convention. "It will be some time,
in view of the capital outlay involved, before ait
the spark sets on board ship can be replaced by
tonic train valve sets. '
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Laying Out Your
Receiving Set

A. JOHNSON:RANDALL
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Laying out a receiving set is not a simple matter and this article
shows in a lucid -manner what points need consideration.

March, 1926
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O design a wireless set sounds a: very simple

matter, and yet the whole subject of set

design is fraught with difficulty. I am

not speaking of evolving a new circuit, and of

turning it into a practical receiver—that is a job

Ist
HE

GAio Con.

Fig. 1.—An arrangement of coils to
prevent interaction between the mag-
netic fields.

for the expert—but of taking one of the many
circuits published from time to time in Radio
Press journals, and making it up into a neat and
efficient set which will give the same results as
those obtained by the originator of the particular
circuit chosen.

The Chief Points to Consider

The chief points to be borne in mind when
making up a set from a circuit are that, first,

A compact receiver with the plug-In coils
efficiently arranged.

the layout must be carefully thought out accord-
ing to the type of circuit chosen, and secondly,
the layout should be symmetrical in order to
produce a completed receiver which will delight
the eye. To combine these two points is a some-
what difficult matter, and the result is generally
a compromise,

The general layout of the set must depend
upon whether the circuit includes high-frequency
amplification or whether it is a simple detector
valve employing a stage or more of low-frequency
magnification:

ORI CoiL. IsTH.F. _2noH.F.

Fig. 2—A popular method used to
avoid coupling between the H.F. coils.

- High-Frequency Amplification

Dealing with the case of circuits
employing H.F. amplification, I
may say that from the point
of view of both efficiency and appear-
ance-I personally prefer the American
type of layout, utilising a loose base-
board. In this way it is possible to
arrange all the valves and the induc-
tances behind the panel, reserving the
panel for the filament controls and
variable condensers. The wvarious
battery terminals, together with those
for the aeral and earth, can be
mounted on a strip of ebonite screwed
to the back of the baseboard. They
are therefore in a convenient position
for wiring, and the appearance of the
set is not spoiled by a number of
flexible lcads trailing around the front
of the panel. The variable condensers
can be mounted in a straight row
along the horizontal centre line of the
panel, the filament controls being
arranged in a symmetrical manner
below them,
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Switching

Switching after the detector valve may be car-
ried out with the aid of jacks, the insertion of the
telephone or loud-speaker plug bringing the
required valve into circuit.

I do not under any circumstances recommend
any form of switching arrangement on the high-
frequency side, since this method of control in
nine cases out of every ten results in inefficient
operation.

b et o ——

Anooe Coil

AERIAL Coi.  ReacTion ColL

Fig. 3.—A satisfactory arrangement for
reaction on to the aerial circuit.

In fact in the modern forms of neutrodyne
circuits it would probably be quite impossible

to stabilise a receiver employing such an arrange--

ment.
Large Inductances

For a set in which the circuit chosen demands
the use of largeinductances it is necessary tochoose
a cabinet of such dimensions that the baseboard
is at least 7-8 ins. deep. At the same time the
length should be sufficient to permit adequate
spacing if more than one stage of high-frequency
amplification is desired, unless of course some
form of screening is used. The depth of the base-
board is important since in the case of a shallow
one a coil several inches in length may have to
be placed very close to the metal endplate and
vanes-of a variable condenser, with the resulting
loss of efficiency in the coil through the production
of eddy currents.

Practical Methods with H.F.

In a receiver with two stages of H.F. amplifica-
tion there are two practical ways of arranging
‘nductances so that the interaction of their fields
i+ a minimum, These are shown in Figs. 1 and 2.
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The first method is comparatively simple, but
somewhat difficult to arrange with certain types
of coils ‘designed to be mounted horizontally, since
the third coil, it will be noted, is placed on end
in a vertical position. The second method is
very popular and can be used for any number of
stages, but it should be remembered that there
is no fixed anglewhich covers all types of coil, the
position of minimum coupling depending upon
the dimensions of the coil. Provided there is
ample space on the baseboard the final positions
can be determined experimentally by moving
the coils and noting the effect upon the working

.of the set. |

Neutrodyne Condensers

For neutrodyne circuits I should like to see a
neuttodyne condenser suitable for baseboard
mmounting, but with a lohg ebonite adjusting rod
of a design which permits the rod to be with-
drawn from the condenser when the correct
adjustment has been found. Most of the existing
condensers have to be mounted on the front panel
with the consequent long leads rendered necessary
by their distance from the coils. »

Assuming suitable baseboard mounting neutro-
dyne condensers—and there probably will be a
number of these very shortly owing to the increas-
ing popularity of neutrodyne receivers—the valves
themselves can be placed just in front and be-
tween the coils, the battery terminals being
arranged along the edge of the baseboard at the
back of the .coils. With the valves arranged in
this manner the leads to the filament rheostats
will be short and well clear of all other wiring.

Tuned Anode with Reaction

T have so far only considered the lay-out of the-
most difficult type of set, but equal precautions
should be taken in the case of receivers employing
only one stage of H.F. amplification. Take for
example a simple tuned anode circuit with re-
action applied to the aerial circuit. The induc-
tances in this case should be arranged so that there
is a minimum coupling between the aerial and

The Special Five receiver
designed by Mr. Percy W. Harris

ihdicates. many of the details to be observed in
laying out a set, :
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anode coils.

Fig. 3.

One good arrangement is shown in

A Good Plan

When designing a receiver of any type ‘the best
plan to adopt in planning a suitable layout is
to obtain a large sheet of paper to represent the
panel, at present, of course, of unknown size, and
another sheet to represent the basebeoard.

Choose the components which you desire touse,
and having obtainéd them lay them out on the
sheets in the approximate positions which are
to be adopted for the final arrangement. Find
by direct measurement the amount of space
required, allowing the requisite clearance all
round, and you have the size of panel and base-
board required. In order to reduce cost a com-
promise may be necessary, therefore it is a sound
principle to secure lists of stock sizes of cabinets
and panels, choosing from these lists a cabinet
and panel of dimensions approximating to the
ideal. Of course, if expense is no object a specially

A receiver with the
components mounted
ready for wiring up.
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cut panel together with a hand-finished
non-stock size cabinet is veryattractive,

The Low-frequency Side

On the low-frequency side of a
receiver difficulties in layout are not
so numerous, but with transformer oz
choke coupling spacing still remains
necessary. That is, of course, when two
stages are employed. Itis not a- good
plan to place two transformers in very
close proximity in all cases, although
with some makes no il effects are
noticeable. In any case the safest
scheme is to place them with their
cores at right angles, but ‘it should be
borne in mind that there are other
factors which affect stability in L.F.
amplifiers. The mere fact of two
transformers being carefully arranged
on the baseboard does not always
ensure stability in operation. These other
factors cannot be dealt with in an article
of this nature, and the constructor should be care-
ful to purchase components of the highest quality
and to choose a pair recommended by the makers
as being suitable for the type of amplifier he
wishes to construct.

Plug and Jack Switching

Where plug and jack switching is employed
care should be taken to allow a good clearance
in the neighbourhood of the jacks, since in some
cases soldering the leads to the jack contacts can
become a very difficult procedure. Another point
to note i1s that any components or leads in the
vicinity of the valve holders should be placed in
position with the valve to be used inserted in
the holder. Tailure to observe this precaution
may mean an alteration in layout after the set
has been wired up.

L o o o 0 0

Tests being made
at the of
Standards in Wash-
ington to determine

Bureau

" the best types of
tuning coils for

receiving sets.
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Radio in Other Lands

HE new observatory which is
being constructed at Mont
Saleveis 1,500metres above

the sea level on the ‘Swiss border,
near to G:neva. This observatory is
to be fitted with an excezdingly
high power transmitter and weather
reports will be broadcast.

On a site close to the famous
Koenig-wusterhausen station what
is claimed by Germany to be the
highest aerial in the world has been
built, although we do not know
upon what grounds they have
bettered the Eiffel Tower. This
aerial is 755 feet in height,
and an additional mast of
about 178 feet has been
erected and added for the
purpose of short wave
transmissions, At present
it is used only for testing
purposes carried out by
the Doeberitzstation ; but
it is expected that very
shortly it will be used for
its legitimate - . purpose.
In Koenigswusterhausen
itself a new transmitter
with a power of 20 kilo-
watts has been ready for
some time, and “when this
high power is used in
conjunction with the wave-
length of 1,300 metres it
will still further enlarge
the range which this
station has been able to
encompass.

In the' Arctic. Sea it
would appear that news
bulletins and Press re-
ports are received more
clearly than any other
transmissions. Captain
Larsem, of the whaling
vessel Falk, has recently
been cruising in the Arctic
Seas mnear the South
Shetland Islands. For
some time they had been
unable to get into com-
munication with  any
country whatsoever, and
things were getting mono-
tonous, but afterwards
they were able to pick up
various broadcasting stations in
all parts of the world, and items
which were most clearly heard
were the general news bulletins.
New York and San Francisco
both came through well, but the
German station of Nauen was
reported as the best and most

regular. This station, it will be
remembered, does mnot transmit
concerts, only¢ time signals and
Press reports. [For these trans-
missions Nanen uses a wavelength
of 3,000 metres and.a power of
50 kilowatts,

To organise broadcasting in
India is to organise it for a continent
containing people and races as

differsnt from each other as are .

the people and races of Europe.
Then, again, the programmes must
vary not only in language but also
in taste and material. Will the

chance that the wireless medium
may perform wonders in - recon.
ciling East and West.

It is probable that India and
Ceylon will be equipped with ten
broadcasting stations within the
next five years, and both English
and Indian capital will be invested.
Already application has been made
to the Indian Government. At
present India possesses only two
small private broadcasting stations,
at Calcutta and Bombay, and the
first steps urnder the new scheme

Le Bourget radio station keeping in touch
with passenger-carrying aeroplanes.

masses of India react to the new
medium ? It’is good to know that
the new scheme does go beyond the
European population, which hither-
to has had a practical monopoly
of what little broadcasting there is
in India, If imagination and
adaptability are displayed it this
great enterprise there is a good

T

will be to conwvert those into
standard stations, and
then to erect one at
Madras. Local relay

stations will be set up
to serve the different
territories.

In Paris the abolition
of the. code by means of
which the Eiffel Tower
still transmits time
signals at 10.45 a.m. and
10.45 p.m.. was recom-
mended by the Commission
de I'Heure at its recent
meeting. The Commission
recommended the adoption
of the International Code,
with this difference, that
in place of the last thrce
dashes, each of the three
minutes shall end with
the six dot seconds .as
transmitted ' by 2LO.

€onsiderable interest ‘is
being shown by the more
technical members of the
American broadcast
listeners in the Daventry
station, and it is the
hope of all these enthu-
siasts to pick up the
signals from Daventry
regularly during this year.
With thisin view amateurs
have been busily engaged
in‘the construction of sets
that will reach the fre-
quency of XX ; for, of
course, none of the existing
receivers- in the United
States is constructed for a fre-
quency lower than so0 - kilocycles.
The Radio Informer states that this
enterprise of American radio enthu-
siastsshould do much to cement the
friendship between the two nations,
and should also educate the Ameri-
can public to understand the English
accent.,
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WORKING WITH
TWO VALVES

E/ Maz“/*]}:}z‘[:

and a

A set for receiving the local station at loud=speaker strength while,
in addition, more distant stations can be hcard on the relephones.

0 HH|T is probably quite
= true to say that the
first wireless re-
ceiver made by
#| many wireless en-
g M thusiasts consisted
R merely of a single
tun d circuit across which was
placed a crystal detector and tele-
phones. One outstanding feature
will always be associated with that
simple arrangement, however—i.e.,
the purity of the signals received.

The Next Step

Following  the
crystal set, possibly
one valve was

added - to obtain
louder signals, and
afterhaving worked °

is a useful detector, and now that
there are so many of the semi-
permanent types to be obtained and
the trouble of continually setting
the crystal contact is obviated, it
can with advantage be retained in
a valve receiver, thus allowing the
valve which would otherwise act
as a detector to be utilised as

either H.F. or L .F. amplifier.

Arrangement Adopted
In designing the receiver to be

receiver is shown in Fig. 1. Thz
circuit L, C, is connected across
the grid and filament of V, in a
conventional manner, a potentio-
meter being incorporated in order
that a positive bias can be applied
to the grid, if necessary, to over-
come self-oscillation of the wvalve.
The aerial can be either directly
coupled or auto-coupled to the grid
circuit by altering the position of the
lead from the aerial terminal. The
arode circuit connections of V,

this arrangement
fora period, the pro-
bability is that the
desire  for loud-
speaker results was
only satisfed by
the addition of
yet another valve
acting as a second
L.F. ampl fier.

With a crystal
detector and two
L.F. valve ampli-
fiers following,
good loud-speaking
can beobtained up to approximately
15 miles or so from a main broad-
casting station.

Limited Range

In most cases, however, besides
Daventry, the local station is the
only one within range of such a
yeceiver. Several enthusiasts,
having two valves at their disposal,
discard the crystal, and arrange
the first valve as a detector, the
second fanctioning as a single-note
magnifier., The crystal, however,

EARTH
Fig. 1. —In theanode circuit of V,is a tapped R.F. choke.

o4 TS perhaps, not
~ 7 so familiar to
many readers. The
- anode, as will be
seen, is connected
to HT. + viaa
tapped R.F. choke,
this choke prevent-
ing the amplified
high-frequency im-
pulses from passing
through the H.T.
battery. A path
for the H.F. im-
- pulses is provided
via the condenser

C; through the
tuned circuit L, C,
. and thence back

described, it was desired that the
local station should be received on
the loud-speaker over a distance of
approximately ten miles, whilst
good telephone signals should also
be obtained on other more distant
stations. For this reason one valve
is arranged as an H.F. amplifier,
th: crystal detecting, and the
second valve as an L.F. amplifier.

The Theoretical Circuit
The theoretical circuit of the

733

to the filament.
The condenser C,,
of course, merely prevents the
H.T. battery from being short-
circuited. In this manner oscilla-
tion troubles, which may arise due
to varying resistances developed in
a well-used H.T. battery, are mini-
mised.

It wil be observed that a
crystal detector is joined to the
condenser C,, the lead common to
both being joined to a tapping
point on L,,



MODERN WIRELESS

The primary T, of the L.F.
transformer is in series with the
crystal, and the secondary of this
transformer is connected across ¥V,
in the orthodox manner.

ranged at the back of the base-
board on a terminal strip.

Components Used
The actual components used in

”
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Fig. 2—Only four terminals
Blue Print No. 148a.

The Completed Instrument

The completed receiver itself,
as can be seen in the photographs
accompanying this article, is both
neat and compact, the panel lay-
out being symmetrical. The
only t{erminals appearing on the
panel are those necessary for
the aerial and earth and telephones
or loud-speaker connections, all
the battery terminals being ar-

appear on the front panel.
Price 1/6 post free.

this receiver, together with the
makers’ names, are given in the
following list, but you can make
use of other good quality com-
ponents, such as are advertised in
the columns of this journal. Make
certain first, however, that you
have sufficient space available.
In the set described, full use has
been madeof the whole of the base-
board, there being no room to spare.
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Cabinet, 14 ins. by 7 ins. (with
baseboard). (The Artcraft Co.)

Pancl, 14 ins, by 7 ins. by } in.
{Trelleborg genuine ebonite.) (F.W,
Lowenadler.)

Two panel brackets.

One terminal strip with 7 ter-
minals. {Peto Scott Co., Ltd.)

One tapped R.F. choke, (Peto
Scott Co., Ltd.}

Two spring clips.
Co., Litd )

One square-law cam - veraier
variable condenser, «0oo5 pF capa-
city (Polar), (Radio Communica-
tion Co,, Ltd.)

One  square-law cam-vernier
variable condenser, 0003 uF capa-
city (Polar). (Radio Communica-
tion Co., Ltd))

Two 30-ohm “ Yesly ”” filament
theostats. (Engineering Supj lies,
Ltd.)

(If employing bright cmitters,
then 7-ohm rheostats will do.)

One 800-ohm potentiometer.(The
British L.M. Ericcson Mfg. Co.,
Ltd.)

Two board mounting single coil
mounts (Quality). (Goswell En-
gineering Co.)

One P.M. crystal detector. (Radio
Instruments, Ltd.)

(Peto Scott

Two “ Lotus’ buoyancy valve-
holders.  (Garnett, Whiteley &
Co., Ltd.)

The disposition of the components can be clearly seen in this photograph. Note
the relative positions of the two coil plugs.
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Fig. 8.—The wiring of the receiver may be easily followed from this diagram, blue
prints of which may be obtained if desired. Blue Print No. 148b, Price 1/6

post free,

One clip-in fixed condenser with pleted this, with the baseboard
base, .02 pF capacity. (L. in the cabinet, place the panel in
McMichael, Ltd.) position against it, and secure it

One fixed condenser, .0o1 uF. to the baseboard by means of four
capacity. (Telegraph Condenser Co.) - wood screws. Now affix the ter-

One L.F. transformer, 5:1 ratio * minal strip to the baseboard in a

(Super). (U. S. Radio Co., Ltd.) similar manner, thus ensuring a
Four engraved  terminals— good fit into the cabinet.

Aerial, Earth, LS+, LS—, (Belling- q :

LeesGo- Ltdd The various components carried

on tlie panel may be mounted
in_their correct positions, and it
will be found advisable, at this
Construction stage, before screwing the other

First of all mark out the panel components on to the baseboard,
in accordance with the drilling  to solder the leads to the two
diagram given in Fig. 2, and drill rheostats, as later on this would be
the various holes, Having com- a rather difficult operation, because

Quantity of Glazite, short length
of flex, screws, nuts, etc,
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of space. The various components

can now be assembled on the

baseboard, adhering as nearly as

possible to the arrangement shown

in the photographs and diagrams.
A Warning

Be careful to place the two coil-
holders as shown, as otherwise
undesirable. stray coupling effects
may be introduced, and the control
of oscillation may become very
difficult.

Make sure also that there is
ample room for coils and valves
to be inserted without fear of
them fouling any of the other
components.
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For convenience, the crystal
detector, which is one of the semi-
permanent types, has been fixed
directly to one terminal of the
L.F. transformer primary winding,
so that it is behind the panel and
out of the way of meddling hands.

Once this detector is set, it
should . not require readjustment,
and it will be found to retain its
sensitivity for a long period.
Further, to vary the detector
contact whilst the set is in opera-
tion, will probably result in self-
oscillation of V, occurring, with
consequent interference to one’s
neighbours.

Wiring

The rest of the wiring can now
be carried out and, when complete,
should be carefully checked up
against the wiring diagram given
in Fig. 3. Having satisfied your-
self that all is in order, the set
may be tested out.

Testing Out

Insert a general purpose type
of valve into each of the valve-
holders and a No. 60o. X coil in
the holder for L,, clipping the
flexible aerial lead on to one of
the tappings.

ForL,use a No. 60 “X "’ orcentre
tapped coil, which in this receiver
was of Lissen make, and connect
the flexible anode lead to ome
of the tappings. Now connect up
the various batteries, applying

correct, with about 4 volts negative
grid bias, Connect- the aerial

and earth leads and the telephones
turn the
positive

to the correct terminals ;
potentiometer to the
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crystal should be left alone. No
improvement will result from con-
tinually altering its adjustment,

If the potentiometer is now
adjusted slowly from positive to

The crystal detector, mounted on a terminal of the L.F,
transformer, is set once and for all when first testing
the receiver.

position, and switch theé tapped
H.F. choke on to the third stud
from the input side,

The valve filaments must now
be lighted to their correct bril-

All the battery terminals are mounted behind-the receiver.

the appropriate H.T. voltage to
each valve. The exact H.T.
necessary will, of course, vary
with diffcrent types of valve, but
generally about 60o-70 volts on
V, and 80-go on V, will be found

hancy, and tuning on the two
condensers should enable you to hear
the local station at loud strength,
After finding the local  station,
the best adjustment for the crystal
can be obtained, after which the
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negative, it will be found that
signals increase i strength until
at a certain poimt the set will go
into oscillationr. This last feature,
of course, must be avoided, the
potentiometer being set to the
adjustment which gives the loudest
pure signals. In some cases, with
certain valves, it may be found that
oscillation does not take place,
whatever the adjustment of the
potentiometer. It will be found,
however, that there is one position
for best signals, and this should be
carefully noted.

Should your local station be
within ten miles, you will find
that its signals will be sufficiently
strcng to emable a loud-speaker
to be worked satisfactorily.

Signal strength is, of course, not
so strong at a short distance from
a station as that obtained from a
crystal followed by two transformer
coupled note magnifiers. Against
this, however, must be set the
fact that fairly distant statio-s
can be received in the headphones,
whilst with the crystal and two
L.F. arrangement, besides 5 XX,
the local station is gemerally the
only one within range.

Reception of 5XX

Fcr the reception of 5XX, L,
might be a Ne. 250 X coil, whilst
for L, a No. 200 or 230 “X’" coil
will be found suwitable. On these

(Continued on page 815.)



March, 1926

- D

=) HE past year has .seen enormous
strides made in the construction
of wireless receiving apparatus;
and this progress is" to be com-
mended, for it is largely the
outcome of the fact that more
attention is being paid to those
detalls which have previously been overlooked
in the ‘“fever heat ”’ consequent upon the realisa-
tion of the vast potentialities of wireless. Thé
applications of the principles of wireless have
manifested themselves in many unlooked for
directions, but for the present we shall confine
our attention to an examination of those facts
in so far as they concern the majority of the
readers of this journal, that is in the efficient recep-
tion of wireless signals for broadcast programmes.

. Component Details

Many of the Radio Press staff have shown in the
columns of the various Radio Press journals
that distinct improvements in wireless receivers
are possible by paying particular attention to
component details, which components have often
undergone radical changes in their construction,
while many new ones are in various stages of
development. The words ‘“low loss ”’ have be-
come somewhat of a slogan with various manu-
facturing firms, as can be seen by an examination
of the detailed advertisements, ‘which go to great
lengths in an endeavour to bring before the
potential customer the advantages of their par-
ticular wares from the point of view of the reduction
of undesirable losses.

An Undesirable Feature

These points must not be deprecated in any
way, for they are indicative of the many im-
provements made in all directions by the amateur
constructor and the professional wireless engineer.
What is an undesirable feature is the frequent
complete misapprehension of facts, which has
led to a diversion of useful energy into such
channels that only an imperceptible increase in
efficiency has resulted. This may be attributed

MODERN WIRELESS

’;\ The Era of Low Loss

by

H. J. BARTON-=CHAPPLE,

Wh.Sch., B.Sc.(Hons.), A:C.G.L,
D.IC., A.M.IE.E.
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The design of components fo fulfil

the conditions of low loss is most

important, This article indicates the
salient points to be observed.

to a failure to appreciate that the problems of
Iow loss are not nearly so obvious as at first sight
they would appear to be. Again, in certain parts
of a particular piece of receiving apparatus, the
losses are so low relative to the other parts that
improvements effected in the former portion, often
brought about by a complete alteration in the
construction, produce no appreciable difference
in the final results.

It should therefore be -at once clear that the
correct relationship between the various components
and the attendant apparatus which go towards
making a complete wircless installation must
be viewed in the correct light. It becomes
necessary to know whether attention should be
turned to the condenser, inductance coils, trans-

Frequently a former of the type shown
here is used for winding low loss coils,

formers (air- and iron-core), the aerial and earth
system, valve-holders, etc., and in what direction
improvements may be effected, before credence
can be given to the somewhat rash statements
which are prevalent at the moment,

Inductance Coils

Mr J. H. Reyner has devoted a great deal of
time and attention to the questions influencing
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the resistance of coils, It has been pointed out
that there has been an increased tendency to
incorporate special types of coil mounting and
coil winding in which the resistance has been

arr 8

Stranded wire can be used with ad-
vantage for winding low loss coils.

reduced as far as possible. The main object in
view is to obtain an improvement in selectivity
without the necessity for recourse to reaction
effects, which may introduce certain undesirable
features. This promotes stability in a receiver,
and selectivity with stability should be the aim
of all constructors. The formers employed in
coil construction should as far as possible have a
minimum of dielectric, and all necessary supports
must be designed without the presence of um-
necessary metal.

The Presence of Metal

If metal is present eddy currents will be set
up and a certain amount of energy will manifest
.itself as heat, and conscquently this will constitute
a direct loss as far as signal strength is concerned.
Dry air is practically a perfect dielectric, and
consequently it would appear that air-spaced
formers and windings are desirable features. The
problem does not end here, however, for questions
of cost and compactness enter inté the field.
To construct a large inductance with airspaced
windings of a single layer type, under ordinary
conditions, results in a long coil, and this may be
inconvenient. A reduction in the length of the
wire may be brought about by using thin wire,
which enables fewer turns to be employed for the
same inductance, and thus, since the length of the
wire is reduced, the increase in resistance con-
sequent upon the wire having a smaller diameter
1s somewhat counterbalanced by a reduction in
the total length of the wire.

Self-Capacity

Attention must also be focussed on the question
of self-capacity, which quantity is present to a
larger or smaller degree depending upon the type
of winding, the insulation between turns (and
layers when more than one layer is used), the
material for the former, and the methods of
bringing out the ends of the coil for making
connections to the other part$ of the associated
apparatus in the receiver. These questions,
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together with a consideration of high-frequency
resistance as a whole, were quite recently dis-
cussed by the author in the columns of this jouinal,
and consequently will not be duplicated in this
article.

Stranded Wire

Reverting once more to the question of wire
suitable for coil ‘winding, it should be apparent
that if a large number of individual strands are
used in parallel to form the resultant conductor,
then the final resistance will be reduced. Special
precautions must be taken in the construction of
this multi-stranded wire, however, if all its
benefits are to be secured. The strands should
be adequately twisted throughout their length so
that each strand takes up a position on the outside
of the conductor as well as at the core. In
addition, the individual strands should really be
insulated from one another if maximum efficiency
is to be secured. No solid soldered joints should be
made, as the distribution of the current in each
strand would be considerably “affected at these
joints, and losses would occur. A refinement i3
introduced if every strand is takem separately
and solderéd to the outer cylindrical surface of a
special terminal, but this process is, of course,
very lengthy if the number of strands. is very
large, .

Best quality thin stampings of high-
grade magnetic material should be
used for L.F. Transformers.

Actual Resistance

With all these precautions the resistance of coils
for the broadcast band of frequencies varies
between about 7 and 20 ohms, whereas if these
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points are not given the necessary attention, the
resistance may be anything up to 70 ohms, or even
more. Further comment is thus superfluous,

Low Loss Condensers

Leaving the problem of coils and coming
to condensers, it will be appreciated that remark-
able progress has been made in the construction
of these components. Losses do exist in con-
densers, and in an article in Wireless Weekly,
Vol. 7, No. 20, the author dealt at length with the
important points to be considered. The total
losses are really due to a variety of causes, in-
cluded in which may be mentioned the dielectric
leakage both across and through the material
employed, hysteresis losses, eddy current losses
(shown as heat) in the metal portions and contact
resistance. Materials of the best quality should
of course be employed throughout, while the
effects of moisture must not be overlooked.

=
=
=
=
e

The Bodine “Twin Eight!” R.F. Trans.
former is designed to have a small
external magnetic field.

Contact Resistance and Dust

The contact resistance in variable condensers
between the spindle of the moving plate and the
connecting terminal is often the source of a
relatively large loss, and this connection should
preferably be made through the medium of a thin
helical spring. The presence of dust - between
the plates is liable to introduce  errors, as the
alternating voltage across the plates will cause
very rapid movements of these particles which
will be registered as a resistance. When manu-
facturing the condenser plates the metal employed
should not be liable to rapid oxidisation, since the
resultant film formed over the surface alters the
capacity calibration and introduces a loss.

An Equivalent Resistance

The effect of the loss of power in a condenser
‘can be regarded as equivalent to a resistance in
series with it, but when all the possible sources
of losses are taken into full consideration, it
will be found that this resistance, with a modern
high-grade variable condenser, is less than half an
It is thus seen that when the condenser
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1s considered in conjunction with the coils with
which it is employed the loss in the condenser
is out of proportion to those of the coils. Provided
the condenser is constructed in a sound mechanical
manner, with reliable material and the insulating
matertal reduced to a minimum, the final com-
ponent should have a natural low loss.

Transformers

Many of the features mentioned about coil con-
struction, etc., have a direct application to trans-
formers. In the case of iron-core transformers
particular attention must be paid to the metal
forming the core. A complete magnetic path is
essential, that is, no bad joints must be made
between the central limbs and the cross pieces.
Best quality thin stampings of high-grade magnetic
material are very desirable to reduce all iron
losses, both eddy current and hysteresis. From
these considerations it will be apparent that short
circuits between the stampings due to burred
edges must not occur, while the insulation between
the individual stampings may take the form of a
sprayed liquid, or even the oxidisation on the plate
sides themselves will suffice. ; The number of turns
on the primary and secondary windings is limited
largely by considerations of the resultant self-
capacity ; thus very large step-up ratios or very
high primary or secondary impedances are not
possible.

Air-Core Transformers

In connection with air-core transformers fo
high-frequency working we find that many of the
remarks made concerning inductance coils are
applicable to this component. Just recently a
great deal of attention has been directed to the
question of stray magnetic fields and the resultant
interaction effects. Failure to appreciate these
salient points has led to the inefficient construction
and working of many wireless receivers, so that
the layout of the components of a particular
receiver must be studied in great detail. Many
high-frequency transformers are now appearing
on the market which are constructed in such a
manner that the resultant external magnetic
field is considerably reduced, and consequently
the losses will of necessity be automatically
reduced. The problems arising from coil field
influences are mainly responsible for the cautions
generally given to prospective constructors of
receivers designed by the Radio Press staff, that
if the layout of a set is departed from, the efficiency
will probably suffer in consequence.

Valve-holders

Although the function of this component may
be regarded as quite of minor importance, it is sur-
prising how an inefficient valve holder will upset
the working of a receiver. The quality of the in-
sulating material employed should be of tte
highest grade, while the connnections from the
valve sockets to the soldering tags or terminals
must not be of a flimsy character. The reduction of

(Continued on page 756.)
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- g ‘ Call . '
Ref. Local Time o Sign and Nature of Approx.
No. G.M.T. prevailing. Station. Wave- | Town. . l Transmission. Dsfation
. length. |
WZEK-DAYS.
A. 1 | Midnight 7.0 p.m. Gimbell Bros. WIP Philadelpbia, Pa. | Children’s Corner 1 hr.
E.S.T. 508.2 m.
A. 2 | Midnight 6.0 p.m. “ Kansas City Star”’| WDAF Kansas City, Mo. | Talks, Stories, 1 hr.
| CS.T. 365.6 m. : Music
A, 3 | Midnight 6.0 p.m. Westinghouse Elec. | KYW Chicago, Il Dinner Music 1 hr,
CS.T. & Mfg. Co. 536 m. .1
A. 4 | Midnight 6.0 p.m. Chicago Tribune WGN Chicago, Ill. Dinner Concert —
{1 CS.T. Broadcasting Co. | 370 m.
A. 5 | Midnight 7.0 p.m. Goodyear Tyre & WEAR Cleveldnd, Obhio Orchestra (except| 1 hr.
EST. Rubber Co. 389.4 m. Saturday)
A. 6 | Midnight 6.0 p.m. Woodmen of the WOAW Omaha, Nebraska | Talk or Concert 1 hr.
: CISKY World 526 m. (except Wed.)
A. 7 | Midnight 7.0 p.m. Henry Field Seed Co.| KFNF [ Shenandoab, Iowa Concert 2 hrs.
EST. 266 m.
A. 8 | Midnight 6.0 p.m. Fort Worth Star Tele-| WBAP Forth Worth, Texas| Dinner Music (ex-] } hr.
CS.T. -+ gram 475.9 m. cept Sat.)
A. g | Midnight 7.0 p.m. Jewett Radio & W]R Detroit, Mich. Orchestra and 2 hrs.
: ES.T. Phonograph Co. 517 M. *  Soloist
A 10 | Midnight 7.0 p.m. Chesapeake Tel. Co. | \WCAP Washington Market News fol-| 4 hrs.
EST ' 469 m, lowed by Concert
(Mon., Wed. and}-
Fri)
A. 11" | Midnight *6.0 p.m. Sears-Roebuck & Co.| WLS ‘Chicago, 1IL Variety Concert 2 hes,
CS.T. 345 m, (except Sat.)
A. 12 | 12.30 a.m. | 7.30 p.m. John Wanamaker "Yele) Philadelphia, Pa. | Dinner Concert 1 hr.
ES.T. 508.2 m, {(Mon., Tues. and
) Fri.)
A. 13| 1.0 am, 7.0 p.m, St. Louis Post .Dis- KSD St. Louis Concert (except 2 hrs.
CS.T. patch 545.1 m, Tues. and Thurs.)
A. 14 ['1.0 am. 8.0 p.m. The Shepherd Stores; WNAC Boston, Mass. Concert " 1} hrs.
EST. 280.3 m. [ | |
A 15| 1.0 am 8.0 p.m, ‘Watch Tower WBBR" | Staten I., N.Y. Concert and News| 1 hr.
RS T 272.6 m. - (Mon., Thur. and
Sat.) ' f
A. 16 | 1.0 am, 8.0 p.m. “TheDetroit News" | WWJ Detroit, Mich. News and Music| 1 hr.
ES.T. | 252.7 m. (Mon., Wed.,
; Fri.)
A, 17| 1.0 am, 8.0 p.m. Westinghouse Elec.  WBZ Springfield, Mass. | Coucert or Musical| 30 min.
E.S.T. & Mfg. Co. 333.1 m, Programme (ex-|
cept Sat.)
A. 18 | 1.0 am, 8.0 p.m. Westinghouse Elec. | KDKA Pittsburg, ‘Pa. News, Talk, Mar-| 15 min.
EST. & Mfg. Co. 309 and ket Reports (ex-
, 64 m. ‘cept Sat.)
A. 19 | I.I15 am, 8.15 pm Westinghouse Elec. | KDKA Pittsburg, Pa. Address from Uni-.l { hr.
E.S.T. & Mfg. Co. 309 m, versity (except
: and 64 m. Thurs. and Sat.}
A. 20 | 1.I5 am, 8.15 p.m, Radio Lighthouse WEMC Berrion Springs, | Concert ] 1} hr.
EST. 286 m. Mich.
A, 21 | 1.30 a.m. 7.30 p.m, Fort Worth Star WBAP Fort Worth, Texas| Musical Programme, 1 hr,
CS.T. Telegram 475.9 m. . (except Sat.)
A. 22 | 2.0 am. 9.9 p.m, American Radio Co. | KFQX Washington, D.C. | Concert (Thurs., —
ES.T. 394 m, Silent)
A, 23 | 2.0 am: 3.0 p.m. “Kansas City Star” | WDAF Kansas City, Mo. MusicatProgramme‘ 2 hrs.
C.S.T. 365.6 m. l
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Call
Ref. I Local Time . Sign and Nature of Approx.
No. ’ GM.T. prevailing. Station. Wave- Town. Transmission. du}:gﬁon.
— length.
WEEK DAYS (Contd.).
' L - . e
A. 24 | 2.0 am. 8.0 p.m. Chicago Tribune WGN Chicago, Ill. Vocal and Instru-! 1 hr.
‘ CS.T. Broadcasting Co. | 370 m. mental Music
i (except Mon.)
A. 25 2.0 am. 9.0 p.m. Westinghouse -Elec. | KDKA Pittsburg, Pa. Concert or Variety| 50 min.
ES.T. & Mig. Co. 309 m. Entertainment
and 64 m. (8.30 Wed.,Sat.)
A, 26 | 2.0 am. 9.0 p.m. Rensselaer Polytech-| WHAZ i Troy, N.Y. Concert, Address, | 2 hrs.
ES.T. nic 379.5 m. I Dance Music
| | (Mon. only)
A. 27 | 2.0 am. 6.% pm. | “Morning'Oregon | KGW Portland, ‘Oregon | Dinner Concert 1 hr.
P.S.T. ] 491.5 m.
28 | 2.0 a.m. 8.0 p.m. Wilbur Glenn Volivaj WCBD Zion, Il | €oncert (Tues. and| 2 hrs.
SN 344.6 m. Thaurs.)
A. 29 2.0 a.m. 9.0 p.m. Pittsburg Press, WCAE Pittsburg, Pa. Concert, Music 1 hr.
ES.T. Kaufman & Baer | 461.3 m. (Mon.,Tues.,Wed
Co. . ' and Thurs.
A. 30 | 2.55 a.m. 9.55 p.m, John Wanamaker WOo Philadelphia, Pa. | U.S. Naval Obser-| -—
ES.T. 508.2 m. vatory Time Sig-
' ' nal, followed by
US. weather
] forecast
A. 31| 2.55 a.m. 9.55 p.m. Westinghouse Elec, | KDKA Pittsburg, Pa. Do. do. —
EST & Mig. Co. 309 and
64 m.
SUNDAYS.
A. 32 | 11.30 pm. | 6.30 p.m Westinghouse Elec- | KDKA Pittsburg, Pa. Dinner Concert i 1 hr.
ES.T. tric & Mfg. Co. 309 and
64 m. I
A. 33 | Midnight 7.0 p.m. Westinghouse Elec- | WBZ Springfield, Mass. | Concert or Music,] ~
ES.T. tric & Mfg. Co. 333.1 m. etc.
A. 34 | Midnight 7.0 p.m. Chesapeake Tel. Co. | WCAP Washington, D.C. | Musical Programme| 2 hrs,
ES.T. 469 m. andOrganRecital
A. 35 | Midnight 6.0 p.m. Woodmen of the WOAW. | Omaha, Nebraska | Bible Study Hour | 1 hr,
C.S.T. World 526 m.
A. 36 | Midnight 7.0 p.m. Carletone College KFMY Northfield, College Vesper 1 hr,
X ST, .337 m. Minnesota Service
A. 37| 12.15 am. | 7.15 p.m Shepherd Stores WNAC Boston, Mass Church Service 1 hr,
(Monday) E.S.T. 280.3 m.
A. 38 | 12,20 am. | 7.20 p.m American Tel. & WEAF - | New York Musical Pro- 2 hrs,
(Monday) ES.T. Tel. Co. 492 m. gramme
A. 39 | 12.30 am. | 7.30 p.m General Elec. Co. WGY Schenectady, N.Y. | .Church Service 1 hr,
(Monday) ES.T. 379.5 m.
A. 40 | 12,30 a.m, 7.3olp.m Strawbridge & WF1L Philadelphia, Pa. | Church Scrvice —_
(Monday) S.T. Clothier 394.5 m.
A. 41 | 12,30 am. | 7.30 pm Henry Field Seed KFENF Shenandoah, Iowa | Divine Service 1 hr.
(Monday) ES.T. Co. 266 m.
A. 42 | 12.45 a.m. | 7.45 p.m Westinghouse Elec- | KDKA | Pittsburg, Pa. Divine Service 1 hr.
(Monday) E.S.T. tric & Mig. Co. 302 and
m.
A. 43! 1.0 am, 1 7.0 p.m. Westinghouse Elec- KY%V Chicago, TIll. Service and 2 hrs.
(Monday) CS.T. tric & Mfg. Co. 536 m. Musical Pro-
gramme
A. 44 | 1.0 a.m. 7.0 pm. | Sear-Roebuck & Co.| WLS Chicago, IlL. Church Service 1 hr.
(Monday) CS.T. | 345 m.
A. 45| 2.0 a.m. 8.0 p.m. Wilbur Glenn Voliva] WCBD Zion, IN. Concert 2 hrs,
(Monday) CS.T. 344.6 m.
A 464 3.10 am. |-9.I0o p.m. Woodmen of the WOAW | Omaha, Nebraska | Chapel Service 1 br.
(Monday) C.S.T. World 526 m.
A. 47 | 3.20 a.m. 7.20 p.m. ** Morning KGW Portland, Oregon | Church Service 1} hrs.
(Monday) P.S.T. Oregonian " 491.5 m. .
A. 48 | 40 a.m. 8.0 p.m. General Electric Co. | KGO Oakland, California! Divine Service —
(Monday) P.S.T. Pacific Coast 361 m.
Broadcasting
Station 1
A. 49 4.0 am. 11.0 p.m. Watch Tower WBBR Staten I., N.Y. Bible Lecture and | 1} hrs.
(Monday) E.S.T. 272.6 m. Sacred Music
5.0 a.m. 11.0 p.m. Fort Worth Star WBAP Fort Worth, Concert 1 hr,
(Monday) C.S.T. Telegram 475.9 m. Texas l
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Readers’
| Results

A few inleresting experiences
with Radio Press Sets.

March, 1926

The * Special Five*’

Sir,—Perhaps the following may
be of interest to those constructing
the Special Five, or may encourage
others to try this circuit.

Having had experience of many
of your leading sets, including the
STroo, Transatlantic Five, T.A.T.
and several straight circuits, I
can confidently say I have found
it unrivalled for quality, volume,
selectivity and DX work.

The difficulties met with in con-
structing may perhaps be useful
information to some. Despite the
advice of its designer I did depart
slightly from the exact design laid
out, Each valve is provided with a
separate rheostat, thus enabling
th> first valve to be turned out
when receiving the local station.
On Manchester (8 miles away) the
set functions perfectly with this
valve extinguished, passing the
signals through to the second valve.
For the output connections I have
put three jacks on the front of
panel, one after detector,
one after first L.F. and one
after the last valve. The
last stage of L.F. I have
made choke coupled instead
of resistance capacity.
Choke coupling I find gives
equal purity, greater volume
and requires less H.T.
voltage. For the choke T
used an old Igranic trans-
former with primary and secondary
coupled in series.

With the set arranged as stated
I find the first and last valve are
unnecessary for the local station
which works a large loud-speaker
with perfect purity on the three
centre valves. I found that using
the first three valves (2 H.F. and
detector) there was not enough
power for my speaker (which re-
quires considerable input). In all
other respects the set conforms to
standard design. I have used Col-
vérn condensers, which are excel-
lent, enabling calibration to be
executed with greater ease than
with the ordinary type, making fine

tuning a joy.

This circuit was first tried out
with Cossor Wuncell valves, which
I had by me, but DE5 valves are
now used for the H.F. and last
stage L.F., DE5B before the choke
and a bright emitter-“ R’ type as
detector. With these valves the
results are amazingly good, sur-
passing all others that I have had.
Using the coil loose coupled is
essential to cut out the nearby
station for wavelengths within
about 15 metres ; but, of course, it
makes the set more liable to
oscillaté. I have tried a tapped
X coil, but it does not make a big
increase in selectivity compared
with the loose coupling. Incident-
ally, I find results vary considerably
with different types of aerial coils
and I am looking forward to many
interesting  experiments trying
different types of inductances.

In conclusion, may I thank Mr.
Percy Harris for the excellence of
this Special Five set.—Yours truly,

Altrincham. J. W. Byrom.

Mr. Green’s two valve power amplifier
with a detector unit added.

A Two Valve Power Amplifier

Sir,—I am enclosing a photo-
graph of a set I have constructed.
You will no doubt recognise the two
stages of low-frequency as they were
described by Mr. C. P. Allinson, in
the November, 1925 issue of
MoDERN WIRELESS (every copy of
which I have had from No. 1),
under the heading of a Two-Valve
Power Amplifier. As® it was set
out so well, I designed a detector
unit to complete a three-valve set
with the result that after spending
over f150 in constructing dozens
of sets I have now obtained one that
is capable of picking up any
European station, to say nothing of
the main B.B.C. stations, Up to
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the present I have logged 40 stations
on the loud-speaker, and this is
mainly due to the excellent design
of the amplifying unit. As a very
keen reader of your publications, I
can assure you that your hints,
information, designs, etc., have
given me many happy hours of
study and pleasure.

Wishing your journal the success
it deserves.

Yours truly,
L. T. GrEEN.

Leigh-on-Ses.

The Three Valve ¢ Prince
Recelver

Sir,—I have never been abso-
lutely satisfied with the production
of tone from the different sets I
have built until now. I have built
1-2- 3- 4- and 5- valve sets, but I
wanted something that would pro-
duce sound from the receiver as
perfect as it was sent into the micro-
phone at theother end. The Three-
Valve ‘‘Prince’” Receiver, de-
scribed by Mr A. S§. Clark
in the Jan., 1926, issue of
MopErRN = WIRELESS, has
proved the best I have
heard so far, When
listening to Irene Scharrer
in her Pianoforte Recital,
the music, in purity, was
never produced any better
than that which came
through my loud-speaker.
I note this is only a local
station receiver, but still T do not
think T should have heard that
piano any better even if I had been
in the London studio listening to
it. This receiver has that for
which I have been trying for the
last three years to get—purity of re-
production. Itis the best set I have
hiad, and far the best set I have
heard for loud-speaker purity of
reproduction—and I have heard
many, not only in wireless agents
but at exhibitions as well, but my
keen ear for purity has been sorely
tried.—Yours truly,

FrEDK. C. HXARVEY.

Glasgou:).
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A SET FOR VALVE
RECTIFICATION
MENTS

MODERN WIRELESS

By AV.D. HORT, B.A.

Many experimenters are no doubt anxious to compare grid current and anode
The set described here will enable many interesting

current rectification.

HE method of recti-
fication in valve
circuits which en-

. joys the greatest

A\ B —]| popularity nowa-

B days employs a grid

condenser and leak
to maintain the
grid of the valve at a suitable
potential. Quite possibly a number
of people do not realise the existence
of other methods of obtaining recti-
fication, and probably still more
have never given such methods a
practical trial. Rectification with
a grid condenser and leak, or cumu-
lative grid rectification, as it is
termed, is so simple to obtain with
components ‘‘ of the usual value ”’
that it is commonly adopted in
receivers without question.

Rectification with Strong Signals

For general all-round reception
cumulative grid rectification pos-
sesses the advantage of simpli-
city, both in operation and in the
constructional work involved. When
strong telephony is received,
however, cumulative grid- rectifi-
cation tends to produce a certain
zmount of distortion as compared
with, for instance, anode current
rectification. On the pointofactual
signal strength the cumulative grid
method will normally have the
advantage over the ancde current
method, unless. valves specially
designed for the latter method are
used. From the standpoint of the
quality of reproduction, however,
with correct operation of the valve
anode current rectification is often

SUperior.

A Double Purpose Receiver

It is well known that it is practi-
cally impossible to construct two
wireless receivers which are exactly
identical in performance, so that

comparative tests to be made.

the comparison of* these two
methods of rectification with two
receivers, one using cumulative grid
and the other anode current rectifi-
cation, would prove unsatisfactory.
The receiver to be described here,
the theoretical diagram of which is
shown in Fig. 1, was constructed,
therefore, to include both methods
in the one circuit, the change over
from one method to the other being
effected simply and rapidly.

different instruments. So much
depends on the individual estimate
of quality that the comparison in
this case must be left to the indi-
vidual. For the actual comparison
however, it is of great assistance if
the sounds to be compared by the
ear can be set as nearly as possible
‘““side by side.” For instance, it is
much easier to compare the repro-
duction of two loud-speakers if a
switch is arranged to enable a rapid

«
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The theoretical diagram shows the modification

introduced when compared with the usual circuit for a
single valve with reaction.

Making Comparisons

With this instrument it is thus
possible to listen to different parts
of the same programme using either
cumulative grid or anode current
rectification.  Quantitative mea-
surements of relative signal strength
may be made if desired. Un-
fortunately we have at present no
standard means of comparing the
quality of signals received with

{50 1=
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change-over to be made from one
to the other.

In the receiver illustrated on
these pages, once -the correct
settings for the two methods of
rectification have been found by
trial, itis’a matter of a moment only
to change from the one to the other.
Small defects in the quality of the
signals produced by either method
will thus be readily observed.



MODERN WIRELESS

Anode Current Rectification

Anode current rectification, the
alternative method used in this
receiver, works best with fairly
strong signals, failing the use of
special valves. In actual operation
Yhe lower bend of the characteristic
curve of the valve is utilised. Refer-

9‘1

current are usually necessary in
order to obtain the best results.

Components Employed

The list of the components
required for the construction of the

set is given-here, together with the-

names of the makers of the com-

-
AERIAL EARTH f7” %L.T.— g
(S 1% INCREASE

Fig. 2.

ence to Fig. 3, which is a typical
sharacteristic curve of a three-
electrode valve, will explain the
method of operation. If we apply a
negative bias of 4 volts to the grid
of the wvalve, the steady anode
current will be o0-4 milliamp.
This point on the curve is repre-
sented by B in Fig. 3. Now suppose
that the negatiye half cycle of an
incoming signal applies 1 volt
negative to the grid. The repre-
sentative point will move to 4 on
the curve, the resultarit anode
turrent being o.z milliamp. The
positive half cycle of 1 volt, on the
other hand, will cause the anode
current to increase to 0.8 milliamp.

Resultant Effect

It will be seen, therefore, that.
the effect of an incoming signal will
be to-produce an average increase
on the anode current. Also that
rectification will be effected owing to
the asymmetrical variations in the
anode current, negative half cycles
on the grid causing a decrease of
¢-2 milliamp. and positive half
cycles an increase of 0.4 milliamp.

In practice the correct working
potential is applied to the grid of
the valve by means of a potentio-
meter, while careful adjustment of
the anode voltage and filament

The panel can be marked out by reference to this
drawing,

ponents actually used. Deviations
from this list are left to the discre-
tion of the individual, but it should
be noted that careful attention to
the lay-out of the panel may be

i
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|t ol b
654 32101 2
— GRID VOLTAGE +
Fig. 8. The bottom portion of
a typical - valve characteristic
curve,

0 (A 4 5

necessary if parts other-than those
given are used:.

One 0005 pF variable condenser.
(square-law low-loss). (Jackson
Bros.)

One 0002 uF combined condenser
and 2MQ lzak.(Watmel Wireless Co.).
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Three .0o2uF fixed condensers.
(Watmel Wireless Co.)

One filament rheostat, 30 ohm.
(Climax.)

One potentiometer.
Michael, Ltd.)

One “push -pull on-off switch.
(Lissen, Ltd.)

One Clix plug and socket. (Auto-
veyors, Ltd.)

Ebonite panel, 7 ins. by g ins. by
#% in. {American Hard Rubb:r
Co., Ltd))

Containing box to suit above
panel and 4 ins. deep. (The Art-
Craft Co.)’

One 2-coil holder. (W.'J. Hender.
son and Co:, Ltd.)

Seven terminals and four valve
sockets.

Quantity of Glazite for wiring,
and a few inches of flex.

Packet of Radio Press panel
transfers.

Marking out the Panel

The first operation to be carried
out in the construction of the set
is the marking out of the panel.
If components identical with, or
similar to, those described are used,
the required dimensions may be
taken from the drilling "diagram
given in Fig. 2. The two holes for
the bolts which secure-the edge of
the coil holder nearest to the panel
edge should be drilled for tapping
either 4 or 6 B/A. Care should be
taken in marking the position of
the filament rheostat, potentio-
meter and switch, as this last is
placed close to the other two com-
ponents mentioned.

Mounting the Components

In mounting the components, the
three quoted above should be care-
fully placed-in the positions shown
in the back of panel wiring diagram
(Fig. 4), in order that the -wires
between the various contacts may
be short. Only two of the soldering

(L. Mc

.tags on the .switch are used, one

making connection to the shaft and
the other to the long contact. It
will be noticed that connections
are taken to all three terminals on
the filament rheostat. Thisis merely
for convenience in wiring, since the
two outer terminals make contact
with the metal frame of the switch
and with the contact arm, while the
centre terminal is connected to the
resistance winding.
Wiring

The fixed condensers are soidered
in position last of all, when the rest
of the wiring is complete. Before
the grid condenser is fixed in
position, a -small hole is drilled
through the panel below the position
which the condenser will occupy.
A short length of flex, soldered at
one end to the shank of tht aerial
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terminal passes through ‘this hole
and has a Clix .plug fixed.to its
outer end. The side of the grid
condenser remote from the aerial is
soldered direct to a Clix socket;
this arrangement provides for short-
circuiting the grid condenser and
leak when anode current rectifica-
tion is to be used. A small hole in
the panel close to the Clix socket
accommodates tHe plug when the
grid condenser is in use, thus
obviating any risk of short circuits
through the plug swinging loose and
possibly making contact with one
of the reaction coil terminals on the
coil holder.

Extra Grid Bias

Since with some valves and with
the higher values of anode voltage
it will not be possible to apply
sufficient negative bias to the grid
with the potentiometer -alone, when
using anode current rectification, a
tapped grid battery mayv be in-
cluded in° circuit when required,
with -the aid of a short additional
lead. When this battery is in use
the Clix shorting plug will be
placed in its positive socket, while
a length of flex with a Clix plug
at each end should be connected
b2tween the appropriate negative
socket and the Clix socket on the
panel.

An Unusual Position

The telephone terminals are
placed in a rather unusual position,
nearly underneath the control rod
of the coil holder. It will be found
in practice that this is a convenient
arrangement,as the telephene cords
lie out of the way of the operator,
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since they do not pass across the

set and get in the way of the
controls. A direct system of wiring
is also made possible, from the

anode of the valve through the

reaction coil and the telephone to
the positive high-tension terminal,

the switch specified has been fitted,
If the valve lights up correctly on
turning on the filament rheostat,
the -high-tension battery and the
telephones may be connected up, a
small value "of high-tension, say
3 volts; being plugged in first of all,

LT -
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s
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Fig. 4—The wiring arrangement of the potentiometer,
filament rheostat and switch should be carefully foliowed.

Testing

When the set is rezdy for use, a
general purpose valve may be
inserted in the socket, and the low-
tension battery connected to the
appropriate terminals. The poten-
tiometer switch should be in - the
‘““off ” position, that is, ““up,” if

Four fixed condensers are soldered

: in position
when the remainder of the wiring is complete.

in case of possible wrong connec-
tions. If the filament brilliancy
does nmot change en plugging in

* this value of high-tension, a higher

value may be plugged in, say 45 to
50 volts to begin with,

The Initial Trial

The grid condenser and leak
should be in circait at first, the Clix
plug being placed in the “ safety *
hole in the panel. Attach the
aerial and earth to the appropriate
terminals, insert a'No. 35 or 50 coil
in the fixed coil plug aud a No. 35
ot 50 in the moving coil plug, keeping
the coils well separated at first, and
endeavour to tune in the trans-
mission from the local station. If
the set has been correctly wired,
and if you are within a few miles
6f the local station, no difficulty
should be experienced in obtaining .
good signals- Full signal strength
may be obtained by slowly bringing
up the reaction coil and readjusting
slightly on the tuning condenser.

A Caution

With a set of this kind, which is
intended for comparative testing
purposes, it is a mistake to try
and work too close to the oscillation-
point. One trouble which is likely
to be experienced, if.this is done, is
that on changing over from one

.method of rectification to. the

other, the set may go into oscillation,
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causing unnecessary annoyance to
other listeners.

When the local station has been
tuned in satisfactorily, using the
grid condenser and leak method of
rectification, the alternative method
may be tried. Insert the Clix plug
in its socket, thus cutting out the
grid condenser and leak, and push
down the switch to bring the poten-
tiometer into circuit. The poten-
tiometer should then be adjusted
until the best signal strength is
obtained. Slight readjustment of
the tuning condenser will probably
be necessary. The setting of the
filament rheostat also needs careful
attention, and with some types of
valves this will be found extremely
critical for the best results.

distortion, when using either method
of rectification, by pushing reaction
toc far It was thus possible to
obtain some estimate of the relative
quality of the signals received,
although of course no definite
standards or figures can be given
for this.

The Various Valves

The D.E.R. valve gave distinctly
better signal strength with cumu-
lative grid rectification, at all values
of anode voltage, with the exception
of the lowest value applied. At 21
volts high-tension cumulative grid
rectification gave very poor signal
strength, whereas with anode cur-
rent rectification little difference in
strength was perceptible when 21

The three terminals of the filament rheostat are all
used for connections, the outer pair being in contact
with the metal frame and spindle,

If it is found that the potentio-
meter needs to be turned right
round to the negative end, the grid
battery should be put in circuit,
sufficient cells being included to
provide a definite setting on the
potentiometer.

Comparative Tests

Tests were carried out on the set
with three different types of valves,
a Marconi-D.E.R., a Cossor “‘ red-
top”’ H.Fr (bright emitter), and
a soft ““ Dutch ".valve of the 4-volt
bright emitter type. Each valve
was tésted both on grid condenser
and leak and on anode rectification
with various values of high-tension
voltage, 21, 30, 42 and 55 volts.
Care was taken mnot to introduce

lative grid rectmcatlon

or 30 volts were applied. The appli-
cation of ‘higher anode voltages
increased signal strength slightly
with cumulative grid rectification,
while it tended to fall off with
anode current rectification. The
setting of the filament rheostat
was not found to be critical with
either method.

The Cossor valve also gave the
best signal strength with eumu-
at ehch
anode voltage except 21%0lts ; with

" this voltage results were poor. The

adjustment of the filament rheostat
was not critical for the best signal
strength, although no advantage
was’ found in applying the full
4 volts with anything below 50 volts
on the anode,
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Further Tests

When the change to anode cur-
rent rectification was made, the
adjustment of the filament rheostat
became very critical at each value
of anode voltage. Signal strength
increased with the higher values of
anode voltage, whereas with cumu-
lative grid rectification little differ-
ence in signal strength could be
detected with 42 and 55 volts on
the anode. The setting of the
potentiometer varied from fully
negative at 55 volts anode voltage
down to the 8th division on the
negative scale at 21 volts (the scale
on the potenticmeter used is
graduated in even divisions from
the central zero point, the maximum
negative or positive being 18
divisions of this scale).

With the D.E.R. valve it was
necessary to bring the grid battery
into circuit with all but the lowest
value of anode voltage.

A Soft Valve

The soft Dutch valve gave the
best results of the valves tested on
anode current rectification. Only
a sl'ght difference in signal strength
was noticeable on changing over
from one method to the other.
These results were to be expected,
owing to the sharper bend and
steeper curve of the characteristic
of a soft valve. The signal strength
with cumulative grid rectification
was practically equal to that
obtained with the two previous
valves and with anode current
rectification it was slightly less than
this strength, though markedly
better than that given by the other
valves when using this method.
With anode current rectification,
both the filameat rheostat and
potentiometer settings were fairly
critical, the latter being at 5, 10 and-
18 divisions negative with anode
voltages of 21, 30 and 42. Quite
good results were also obtained
with 14 volts on the anode. The
higher anode voltage of 55 volts was
not applied to this valve, as it
shows the blue glow of ionisation
when about 50 volts are used.

Quality

The experiments described were
carried out on a short aerial, about
1} miles from the aerial of the
London station, so that ample
energy was available to provide a
fair test for the a-ode current
method of rectification. In the
opinion of the writer, the quality
of the received signals was superior
when anode cyrrent rectification
was used. The best opportunity
for comparisons of quality was
afforded by the Dutch valve, as the
maximum signal strengths obtained

“(Continued on page 813).
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The benefits of frame aeria! reception are not always realised, but this article points
out the advantages to be gained by its use.

HE use of a frame in place of

the usual type of aerial has

many -advantages. In the
first place the arrangement is
compact and the receiver with its
frame can, if necessary, be made
self-contained. A further advan-
tage with the frame aerial is that
it is directional in its properties.

Diractional Properties

This means to say that a frame
will receive best when it is pointing
in a certain direction relative to
the particular transmitting station,
and similarly there are other posi-
tions of the frame at which the
Teception is a mimnimum:. By a
proper design an actual zero of
reception can be obtained, so that
this method can be used to eliminate
undesired signals.

The disadvantage of the frame
aerial is that the actual received
signals are considerably smaller
than can be obtained on an ordinary
outdoor aerial if the same receiver
is employed, and for this reason
many experimenters are loth to
use a frame. There is no reason
why this should be the case,
however, and with suitable circuits
some very interesting results may be
obtained.

Operation

Before proceeding to discuss any
actual circuits, it will be desirable to
consider briefly how a frame aerial
operates. The simplest type of
frame aerial is a single turn of wire,
or a loop. Fig. 1 shows such a
loop of wire with a pictorial repre-
sentation of the wireless wave
moving past the loop, Now in an
ordinary aerial the wireless. waves
moving past the aerial with a very
high velocity set up small voltages
in the aerial, and it is these volt-
ages which produce the currents
ultimately operating the telephone
receivers. In the case of a frame
aerial we have two vertical sides,
joined by a horizontal.top, with a
horizontal bottom from the middle

of which we take the leads to the
receiver,

The Induced Voltage
The wireless waves in striking
the vertical sides of the frame will
induce voltages in those two vertical

A dhvoncing Wirefess
Wove

%o Receiver
Fig. 1.—A simple frame aerial
consists of a single loop of
wire.

[ Avanir

sides, .but will have no effect upon
the top or bottem portions because
these portions are horizontal, and
therefore at Tight angles to the
direction of the electro-magnetic
waves. It will be obvious that the
direction of the voltages induced in
the two sides of the frame will both
be the same relative to the ground.

As far as the complete circuit of
the frame is concerned these two
voltages will be acting in direct
opposition. That is to say, the
current produced by the voltage in
A B would tend to flow through the
circuit in the direction A BCD.
The current produced by the other
voltage, however, which is i the
direction D C would tend to flow
round the circuit D C B A, which is
in exdctly the opposite direction to
that produced by the first voltage.
These two effects appear to
cancel out, and we are left with
nothing.

The Time Lag

How is it; therefore, that we can
receive signals on -a frame ? The
answer lies in the fact that there isa
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very slight time elapsing during the
transit of the wireless waves from
one side of the frame to the other,
i.e., the voltage produced in the
rear side of the frame in Fig. 1,
would be slightly later in all its
variations than that produced in
the front end. The result of this is
that the two voltages do not com-

pletely cancel out, but leave a

small residual voltage which is
sufficient to produce signals in the
receiver,

Rotating the Frame
If, however, we rotate the frame
through an angle of go degrees, we
have the frame at right angles to
the direction of the wireless waves.
In this case it will be clear that
the wireless waves will strike both

sides of the frame simultaneously,

and there will not be any time lag,
so that the currents actually will
cancel out and no signals will be
heard.

R,
v/

Fig. 2.—The currents on each
side of the frame combine to-
gether in the earth lead.

It is this property which makes
the frame respond to the direction
of the wireless waves. It will be
obvious that if we have the frame
connected to a receiver and it is
placed in' the position shown in
Fig. 1, then we shall receive- maxi-
mum - signals. -As we rotate the
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frame, however, the time lag between
the voltages in each side will get
less and less, so that the signals
will be reduced in strength until
finally when the frame is at right
angles to the direction of the wave
there will be no voltage at all.
Further rotation of the frame will
cause the signals to increase again
until a maximum is obtained with
the frame in a similar position to
Fig. 1, with the exception that it
has been turned round through
180 degrees.

Other Features
This may appear to be a some-
what peculiar way, of regarding the
action of a frame aerial, but it has

-J—l

very little difference, or at any
rate did not produce any sharp
cutting out of the .interfering
station,

This trouble is nearly always
found to be due to the aerial effect
of the frame, which stops its true
action, and one of the principles of
success in using a frame lies in the
adoption of suitable precautions to
avoid troubles from this source.

A Simple Receiving Circuit

Let us consider a simple receiving
circuit. The frame aerial would be
connected to the grid and filament
of the first valve of the receiver,
with a suitable loading inductance
if necessary, and a condenser for

Fig.3.~Thevarious
portions of the
frame circuit have
acapacltyto earth.

-

several advantages.

The first of
these is that an ordinary frame also

acts as an aerial. Fig. 2 will
illustrate this point. It will be
clear that although the two volt-
ages A B and D C in the two sides
of the frame nearly cancel out as
far as the frame aerial itself is
concerned, if we connected some
point of the frame to earth instead

»f the receiver we should have a

rery small aerial, and the two volt-

ages in the two sides would both

act together and add up to produce
a current in the earth lead.

Now this is an effect of consider-
able importance. The currents
produced in the frame are very
small because, as we haye seen, they
are due to the difference between
the two voltages in the opposite
sides. ,Consequently, although the
‘rame has only a small effect when
acting as an aerial in this manner,
the currents produced by this means
may be many times greater than
‘hose procduced by the true frame
action: i

Reducing Interference

Bt is for this reason that the °

directional properties of a frame
are
marked. Many readers will have
no doubt tried frame aerials with
the express intention of using them
to cut out interference, but will
have been disappointed to find that
the rotation of the frame made

sometimes not particularly -

tuning the whole of the inductance
of the frame and the loading coil.
It will be séen from Fig. 3 that all
these various portions of the circuit
possess a capacity to earth, and
the batteries of the receiver also
possess a capacity to earth if they
are not directly earthed, as is often
the case. This means to say that
currents can flow through the
capacity , of thé frame and its
attendant circuit to earth, and
these will cause variations of the
grid potential irrespective of the
true signal voltages produced in the
frame itself. Such voltages may
often be appreciable because of the
minute strength of the true frame
current, so that even if the frame
is not directly connected to the
earth, we can obtain the aerial
effect through the capacity to
earth.

.Ellminating . Capacity Effects

A method of eliminating this
trouble is to connect the middle
point of the frame circuit to earth as
in Fig. 4, and also the negative of
the low-tension battery. Neglecting
for the moment' the question of the
loading coil, it will be clear that the
grid and filament sides of the frame
then have equal capacities to earth,
so that there will be no voltage
difference between them due to any
capacity currents which may flow,

If a loading coil is in circuit then
it will be obvious that the symmetry
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of the arrangement is destroyed,
and the effect of earthing some other
point of the circuit should be tried.
It-may even be found convenient
to connect across the grid and
filament of the valve two very small
neutrodyne condénsers and to con-
nect the mid-point of these two
condensers to earth. By a slight re-
adjustment of these neutrodyne
condensers one can obtain a point at
which the aerial effect is completely
eliminated, and crisp and sharp
zeros can be obtained as the frame
is rotated.

A High-Frequency Amplifier

It is assumed that a valve
amplifier is being employed, because
in order to obtain satisfactory
results on a frame aerial at least
one high-frequency valve is desir-
able. The use of a loading coil is
to be avoided where possible be-
cause for maximum _results the
frame should be made as large as
possible, consistent with obtaining
an inductance of the right size. If
the frame is made too large, then it
will not be possible to tune up
to the higher frequencies.

A Suitable Circuit

A suitable circuit employing a
frame aerial with a suitable centre
tapping is shown in Fig. 5, and if
precautions are taken with this
circuit no difficulty should be ex-
perienced in obtaining real direc-
tional effects and sharp zeros.. This

T
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Fig. 4.—Connecting the middle
point of the frame to earth
eliminates capacity effect.

.................... L T T T R P

circuit has .been neutrodyned in
order- to obtain the maximum
efficiency frcm the high-frequency
valve. The neutrodyne condenser
may, for convenience, be employed
to provide the necessary reaction,
Such an operation is quite satis-
factory where only one stage is
employed, and quite reasonable
control'is possible,
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Barrage Reception

It is interesting to note that in
many cases the aerial effect of the
frame is actually employed to in-
crease the signals and to produce
other forms of directional effects.
For example, one often finds that
the station that one desires tore-
ceive is on the opposite side to the
station to be elimimated. Ob-
viously a simple frame would be
useless under such conditions. We
should have to place the frame at
right angles to the direction of the
urdesired station, in which case it
would be at rightangles to thedirec-
tion of the desired station, and no
signals would be obtained.

In such a case what is known as
barrage reception may be em-
ployed.

An Explanation

To obtain this it is necessary to
utilise both the aerial effect and
the frame effect, and the combina-
tion of these two will produce the
required uni-directional reception.
The actual current flowing in the
frame circuit depends wupon the
direction of the frame, i.e., if we
rotate the frame through 180
degrees, then, although the recep-
tion will still be a maximum, the
actual direction of the current at
any instant will be in the opposite
direction to what it was previously.
On the other hand the current in an
ordinary aerial is independent of
the direction of the wireless waves
and this of course applies to the
aerial effect of the frame.

It is conceivable, therefore, that if
we couple the frame to the receiver,
both as a frame and as an aerial,
we shall obtain a condition of

A Useful Circuit

A circuit to achieve this result is
shown in Fig. 6. Here we have the
frame entirely isolated from the
receiver, which is coupled to the
frame by means of two pick up
coils, One of these is responsive
to the frame effects of the coil, 7.e.,
it is in series with the frame and a
suitable tuning condenser, whereas
the other one makes use of the aerial
effects of the frame, due to the
currents flowing from the frame to
earth, In series with the earth lead

MODERN WIRELESS

of, which tends to overcome any
interference which might be ex-
perienced from this cause.

Useful Experiments

There are many very interesting
effects which may be obtained with
this type of circuit, and it is one
that can be recommended to readers
for experimental purposes. For
good results at least omne high-
frequency valve, and possibly two
should be employed. These may
be of the ordinary type and may

wan PTLLIELT LT Te e T e

Fig. 6.—A
suitable
circuit

for
obtaining
barrage
reception,

g

is a high resistance with a variable
inductange for obtaining an ap-
proximate tune,

The Necessary Adjustments

In operating the receiver, one
adjusts the value of the resistance
until the current due to the aerial
effect of the frame is equal to the
current produced by the frame
effect. By a suitable adjustment
of the coupling coils it is then
possible to obtain a balance when
the frame is pointing in one direc-

D ST TTELTLE L

= Figh—A
> = heutrodyned
> = frame
5 - aerial
> T— circuit.
&=
J

affairs where for one station the
aerial and frame balance out, and
for a station in the opposite direc-
tion they assist each other and
produce a maximum. This will
give us a zero in one direction only,
and a maximum reception in the
opposite direction, which, of course,
is the position required for the
particular case just mentioned.

tion, and it will be found that on
rotating the frame through 180
degrees a maximum reception will
be obtained in an opposite direction.

This is also useful, because the
maximum strength of signals ob-
tained with this arrangement is
twice that which can be obtained
with the frame acting by itself, and
also the aerial effect is made use

73t

be stabilised by neutrodyning, by
potentiometer control, or by any of
the usual methods. Reaction may
be provided, if required, in order
to obtain satisfactory signal

strength. As a means of eliminat-
ing interference and particularly for
those who wish to attempt distant
reception when 8ituated very close
to a high-power station the use of
a frame opens up many possibilities
and will repay experiments.

The size of aquartz crystal used
atthe U.S.Bureau of Standards
for controiling a transmitter is
indicated in this photograph.




MODERN WIRELESS

March, 1926

0 ) 0 I O ) 0 o 0 0 oo o oo oo o
g .

= _ . =i}

: lantic T 4
; The Transatlantic Tests :
i - 0

(m} ‘ O .
[} - =
BDDDDDDDDDDDDDDDDDDDDDDDDDHUHVDDDDHHNHHMHHUHUUHHUHHHHMHHHHHHHHHHHHHHUHHHHUU_
{|HE experience of KDKA and WGY at the higher, 1istening on a six-valve super-

1| listeners generally frequencies, which normally are heterodyne receiver with a frame

this winter has audible on almost any night of, aerial at the Elstree Laboratories

“been that broad- the year, were almost as difficult was able to pick up faint signals

casting stations on to locate as the lower frequency. from three stations. According to

the far side of the transmissions. One listener, in  the measurements of wavelength

Atlantic have not Dublin, was able to hear the noted, these stations were WJAZ,

been easy to pick up, even with
the most sensitive apparatus. The
numerous reports which we have
had on attempts to receive the
American stations during the Tests’
week indicate that failure to hear
anything definite was the rule rather
than the exception,

That the unfavourable conditions
were not confined to a small area
is evidenced by the fact that

reports which have come in from
widely separated localities all tell
much the same story, Actual
atmospheric disturbances and Morse
interference are quoted by some
listenes as factors contributing to
the failure of thrir efforts. These
do not, however, account for the
apparent “ deadness ”’ of the ether
which was observed.

Not orly the ordinary broad-
casting tand of Irequencies was
affected.  The transmissions from

-

higher frequency transmission from
KDKA on the morning of January
27th,  practically the whole
programme being logged with the
aid of a three-valve receiver, con-
sisting of a detector and two
low - frequency amplifying valves,
This, however, is the only report
received of satisfactory reception
even at this frequency.

On the first two mornings of

the tests, January 25 and 26
the American hour was curtailed
by S.0.S. calls from ships off the
coast of America” The broad-
casting stations were compelled to
close for half an hour or more each
morning, to enable the traffic
incidental to thbe distress signals to
be expeditiously handled.

On January 29 a very slight
improvement in the conditions
for reception was observed. A
member of the Radio Piess staff
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Chicago, WLW Cincinnati and-
WGY Schenectady. We await.
farther confirmation of the items
received, however, before stating.
definitely that these were the
stations heard. :

Many listeners took advantage
of the exceptional opportunity
afforded them of receiving the
Continental stations between 4 and
5 a.m. each morning. The reports
show that most of the stations
came inwell. It may benoted>
that the Prague station was

N 20O0000000D0OO000OCoooo0on

A group of promi-
nent radio men at a
dinner in New York

prior to the de-
parture of Messrs.
Eric Palmer and

Thornton Fisher (3rd
and 4th from the
right respectively) in
connection with the
arrangements for
the recent Trans-
atiantic Tests.

LOD0nOo0on0000000000000000000000)
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working at afrequency slightly
below that of Madrid (EAJ7),
although scheduled to transmit
at a higher frequency. Radio
Iberica (XAJ6), . Barcelona and
San Sebastian were also sending
out special test transmissions
during the week.

We take this opportunity of
expressing our thanks to all those
who have sent in reports.

Since the above report was
written,w hav~ received confirma-
tion from America of the reception
of WiZ, Boundbrook, at 3.45 a.m,
on January 26th, by a listener in
Surrey.
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The

Curvature of Valve Characteristics

By Major JAMES ROBINSON, D.Sc., Ph.D.. F.Inst.P,

A particular feature of valve characteristics has been singled out by
. Dr, Robinson for a critical examination.

A
N examination of
valve characteris-
tics gives us much
information, and
there are some fea-
tures that demand,
= and obtain, very
cuctul actention. As regards the
anode current/grid volts char-
acteristic there are the types of

Y F
l§ E
S B
N
g
<
<<
C A
D X
0
= Grid Volts +
Fig. 1.—A representative

valve characteristic.

curvature at the bottom of the
characteristic, and also at the top,
though many published valve char-
acteristics do not show what hap-
pens at the top ; the appearance of
what is called the ‘‘ straight part”
of the characteristic, whether it is
actually straight or how steep it is ;
the magnitude of the maximum
anode current ; and how the char-
acteristics are disposed laterally
with regard to the zero grid volts.
Each of these features has its own
peculiar importance and indicates
how a particular valve can best be
used.
The Bottom Curvature

Tt is -proposed .to -discuss some
aspects of the bottom curvature of
the characteristics, and to indicate
some reasons why, with the present-
day valves, this curvature is com-
paratively gradual instead of being
abrupt. In passing we will merely
mention that what is called the
straight part of a characteristic,

the portion A B ofFig. 1, is not ab-
solutely straight, but for most
purposes can be regarded as such,

A Typical Characteristic

A typical anode current/grid
volts characteristic is shown in
Fig. 1, and it can be divided into
five portions. The first portion is
D C, where the anode current is

. practically zero, no matter what the

grid volts may be for that portion
of the characteristic. The sccond
portion is CA, which is curved.
The third portion, A B, is usually
called the straight part of the
characteristic, where changes of
anode current are proportional to
changes of grid volts. The fourth
portion, B E, is again curved, while
the fifth portion is usually nearly
straight and approximately parallel
to the grid volts axis,

Anode Current Rectification

The curved portion C A is somé-

form of rectification is not particu-
larly efficient is because of the
usual gradual slope of the char-
acteristic. In Fig. 2 this portion
of the characteristic is shown as
FBE, and a train of waves such
as a b ¢ d arriving at the grid is
shown to vary the grid volts from
D to C. The mean position is A,
and for this value of grid volts the
anode current is A B. When the
grid volts are taken to C, the anode
current rises to CE; and for the
grid volts D, the anode current
falls to DF, Becauss of the curva-
ture of the characteristic the in-
crease of anode current for the
positive halves of the waves is
greater than the decrease for the
negative halves. Thus there is a
wave of anode current a' b ¢t 4!

‘about a line B H, the portions above

this line being larger than the por-
tion below the line. The result of

this is to raise the mean value of
the anode current whilst the train
of waves lasts.

]
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times used for rectification purposes,
i.e., when employing anode current
rectification. The reason why this
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Fig.2.-—Anode currentrecti-

fication makes use of he

bottom bend of the charac-
teristic curve.

Increase of Curvature
Had the curvature of the char-
acteristic been much greater we
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should have had a greater difference
between the increase of the anode
current and the corresponding de-
crease, thus producing a greater
change of mean anode current
during the train of waves. Hence
for the best rectification the char-
acteristic should have a sharp bend.

Attempts are constantly being
made to design valves with very
sharp bends. At the same time,
of course, it is advisable to have

B (E_ ¢
154 <
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b ) x

-

Anode Current(mA)
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Fig. 3.— Sensitive rectifi-
cation would be possible
with a curve of this nature:

the curve very steep immediately
after the bénd, so that a small in-
crease in grid volts will produce a
large increase in anode current.
If it was posssible to obtain a char-
acteristic such as that shown in
Fig. 3, with a very sharp bend at
the bottom, and a very steep
portion immediately afterwards, we
should have very sensitive rectifica-
tion,
~ Soft Valves

Present-day valves are hard,
which means that they are ex-
hausted to such an extent that
there is very little gas left in them.
In any case there is not sufficient
gas to allow any appreciable ionisa-
tion to be produced. When, how-
ever, some gas is retained at a very
low pressure, and ionisation is ob-
tained, the valve will possess very
much sharper and steeper char-
acteristics. The trouble with such
valves, which are called ‘‘soft”
valves, is that they are very vari-
able in performance, and the
amount of gas present varies with
the different conditions of working,
so that the amount of ionisation
cannot be guaranteed.

A Typical Case
A typical instance was the Round
valve, which was exceedingly sensi-
tive, but during operation the gas
was absorbed by the electrodes and
by the walls of the glass, and it was
necessary to fit a projecting tute

2 3 >

with some material which would
give off gas when heated slightly.
It is stated that much better and
more constant results can be ob-
tained by using helium.in the bulb
in place of air, at a pressure which
remains constant during operation.

The next point for discussion is
the-reason why the characteristic
of a hard valve has such gradual
curvature.

Velocity of Electrons

One of the reasons is the fact
that the electrons which constitute
the anode current leave the surface
of the filament with different
velocities, Measurements of the
velocities of electrons are reckoned
in centimetres per second, but as
these approach very large values,
such as ten million to one thousand
million centimetres per second, it is
much more convenient to have some
other method. Resort is made to
“ volts,”” which at first sight ap-
pears unsound because volts do not
appear to have any connection with
velocities. The relation is, how-
sver, quite easy to wunderstand,
since an electron, being a negatively
charged particle, is susceptible to
electric fields. When such a field
of a definite number of volts per
centimetre acts on an electron, it
accelerates or retards it,according

o]
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Fig. 4.—The path of the

electrons depends uponthe

voltage difference between
B and‘A.

to the direction of the field and to
the initial direction of travel of the
electron,

The Theoretical Relationship

If the volts applied = V, and if
we give the usual nomenclature to
the features of the electron, m for
its mass, ¢ for its electric charge,
and v for its velocity, we have the
relation

eVi= }m ot

As ¢ and m are absolute. constants

~ we have the relation that the

square “of the velocity K of the
electron is proportional to the volts
applied. ‘

Electrons leave the surface of the
filament of a thermionic valve
with varying spéeds up to the
equivalent of about one volt.

Let us suppcse for .a imoment
that this' wvariation of ' vélocity
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amongst the different electrons does
not occur, and that all leave the
filament with a speed equivalent
to one volt. We will further sup-
pose that the filament is heated in
some way other than by passing an
electric current through it, so that
its whole length is at the same
electric potential. Now consider
that we have an anode B which
completely or nearly surrounds the
filament, as in Fig. 4, where A

An early soft valve designed
by Captain H. J. Round.

represents the filament, and that
we can vary the potential between
the anode and filament by means
of a battery E with a potentiometer
R.

A Special Case

All the electrons have the same
velocity of one volt, so that when
there is no potential difference
between A and B, all the electrons
will reach the anode B: Now alter
the potential of B with regard to A
to a fraction of a volt in the direc-
tion to retard the electrons, in
other words make B slightly nega-
tive with respect to A. The elec-
trons will still reach B, although
they will all have their speed re-
duced before doing so. As soon as
we make B one volt negative with
regard to A, all the electrons will
just fail to reach B.” In this case
they will travel almost to the anode
B and then they will lose their
forward velocity and be turned
back, acquiring the velocity of one
volt again on reaching the filament.
They will thus follow paths as
shown at C,

The New Characteristic

If we make B two or more volts
negative, all the electrons will be

e
B D
C ” A T wh X
- @ RidogiN-mie 3 1t
Fig. 5—A characteristic

never realised in practice.

sooner, as
indicated by the paths D.
The characteristic we- should

»obtain under these circumstances
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is shown in Fig. 5, and consists of
three straight lines CA, A B and
BD. This is a very steep char-
acteristic, being absolutely per-
pendicular to the axis O X, and it
has a very sharp bend, a right angle,
in fact.

An Undesirable Feature

Such a characteristic would of
course not be absolutely desirable
in wireless, for any change of grid
volts from just to the left of A, no
matter how small or how large,
would produce the same change in
anode current. This would con-
stitute a. perfect rectifier, or a
perfect relay, but it would not give
the proportional effects which are
essential in telephony. This char-
acteristic in Fig. 5 is an extreme
case, and one which is never
realised in practice, but it is useful
as indicating certain lines on which
to concentrate our thoughts in order
to modify the characteristics of
present-day valve rectifiers.

Varying Electron Velocities

It i1s now quite easy to see why
the ordinary characteristics are not
sharp, because there are electrons
given off from a filament with all
velocities up to the maximum of
about one volt. In the case of a
two-clectrode "valve, as in Fig. 4,
we should have a series of char-
acteristics as in Fig. 5, one for each
group of electrons with identical
speeds. There is another point
which arises now, however, and
that is what we mean by the term
¢ grid volts.”

MODERN WIRELESS

Grid Voltage
In Fig. 4 we assumed that the
filament was heated in some way
other than by an electric current.
This was to guarantee that the
filament was all at one definite
potential, and i1 this case there was

A e e A,

Gy r--—-—---cz

Fy Fz

~|U m

Fig. 6.—The electrons are
subjected to varying electric
fields from the grid,

no doubt as to the exact value of
the grid or anode volts. When we
heat a filament, however, by means
of an electric current, there is a
drop of potential along the filament,
and usually the whole of the grid
is at one constant potential. Thus,
at different parts of the valve
the grid volts really vary, In
Fig. 6, suppose we join the grid at
G, to the negative end of the
filament F,, and assume that five
volts are required by the filament
to raise it to its requisite tem-
perature. Then at the negative
end of the filament F,; there is no
difference of potential between the
grid and F, but at the positive end,
F,, there are five volts between that
point and the grid, and in such a
direction as to stop electrons from
reaching the grid,

Varying Electric Fields

At wvarious points along the
filament the difference of potential
taries. Thus we have the electrons
from various parts of the filament
subjected to different electric fields
from the grid. In some valves with
five volts across the filament, the
positive end of the filament F,
would be quite ineffective, as
electrons would be turned back to
the filament before they had pro-
gressed far towards the grid. In
proceeding along the filament we
should come to a point where the
electrons would reach the neigh-
bourhood of the grid. If we plot
the anode current/grid volts char-
acteristic under these circumstances,
we see that altering the actual
applied volts to the grid would
cause this point to vary.

Other Factors

There is still another factor which
tends to detract from the sharpness
and steepness of characteristics,
and this is the effect of the stray
electric fields at the ends of the
anode. Certain precautions are
sometimes taken in valves to deal
with these.

We have not by any means ex-
hausted the problem as to why
characteristics of valves are not
sharper and steeper. One very
interesting problem in particular
has not been touched on, and that
is the spacing of the grid. Again,
there is the reflection of electrons
from the anode., Some of the
factors, however, have been dealt
with, and these may indicate certain
lines along which thoughts can be
directed to produce improvements
in valves.
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In this receiver a special coil is used for the reception of Daventry, while
the local station is tuned in with a plug=in coil,

OST of the crystal receivers
one sees described nowa-
days cater for the reception

of the local station by utilising a

special coil may be used for long-
wave reception, with provision
for a crystal tapping at a suitable
point.
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Fig. 1.—In this theoretical circuit L, represents the plug-in
coil and L, the special tapped coil.

special coil covering the broadcast
band when tuned by a wvariable
condenser, while the reception of

5XX is made possible by the
addition of a loading coil.
In the present receiver the

design differs somewhat from these
lines, in that a special coil is used
for long-wave reception, while
the local station is tuned in with a
plug-in coil as the inductance.

Variation in Circuit

Actually, either the local or
Daventry station may be received
when using plug-in coils, but it is
primarily intended that the long-
wave station be received only
when using the special coil. Further,
it is possible to employ either
direct or auto-coupling when using
plug-in coils for either short or
long waves, or, on the other hand,

Vauto-coupling by means of the

Use of Clips

Three clips are used in the
receiver, and by arranging these
in a suitable manner it is possible
to obtain the three different arrange-
ments as shown in Fig. 2. The
clips are indicated by the letters
A, Band C, and in the first arrange-

ment direct coupling is used for
either short or long waves, L,
‘being a plug-in coil.

In the second circuit, which is
also suitable for either the local
station or 5XX, L, is a Lissen X
coil of a size suitable to cover the
wavelength used by the station
desired.  The circuit for using
the special long-wave coil and
crystal tapping is shown in the
third arrangement, the positions
of the threc clips being again
indicated by the letters A, B and C.

Simple Construction

In order that the actual con-
structional work may be simplified,
the popular American style of
cabinet with an upright ebonite
panel has been adopted, the base-
board serving as a convenient
support for the plug-in coil-holder
and special-long-wave coil. The
remainder of the components, in-
cluding the terminals, are mounted
direct upon the panel.

Components and Materials

The construction of a receiver
of this type does not call for any
but the ordinary skill, and as a
guide to those readers who are
desirous of building such a set
as this, the following is the list of

h——
-

&

Fig. 2.—Three different arrangements aré made possible
in this receiver by suitably arranging the clips.
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components and materials which
are necessary. . The names of .the
manufacturers or their trade marks
follow " upon- the details.of the
-components mentioned for - the
benefit. ‘of those who wish to
duplicate the set as illustrated.
It will be understood, howevet,
-that other makes of equal efficiency
and values will be found as effi-
" cacious. 1

One ebonite panel, measuring
9 ins. by 10 ins. by }in. (‘' Trelle-
borg,”’ F. W, Lowenadler).

One cabinet to take panel as
above, ‘'with baseboard,- 9 ins. by
Io ins. by }in. (W, H. Agar).

Ore variable square law, ‘‘ Low-
loss * condenser of .ooo5 uF capa-
city (“ Utility,”” Wilkins & Wright,
Ltd.).

One crystal detector
Communication Co., Ltd.).

One ‘‘Three-step’’ coil former,

(Radio

fitted with brackets (‘‘ Magnum,’”

Burne Jones & Co., Lt1.).

Four terminals, marked ‘‘ aerial,”
“earth’” and  ‘ phones” (2)
(Belling & Lee, Ltd.).

One pound No. 22 d.c.c. wire.

One coil-holder for baseboard

_mounting.

Two right-angle brackets.

Three clips (two by S. H.
Collett and one by Peto-Scott
Co., Ltd.).

3 ft. rubber covered flexible wire.

2 ft. No. 16 ** Glazite ** wire.

Four 4BA screws and nuts,

Four wood screws.

The Circuit

_The . theoretical circuit arrange-
.ment-of the receiver is.shown in

mﬂ Y

& O

_ * = gy
!l- ”»” — m
Three Step’ Former |—
37urns in eoch- [ |8
Slot — |3
207 Turns — [oy
No.22 D.C.C —1a,

2 o

< N

= R T L gy

o[ ],

N = °

L=

Th

5]

N 3 |

e e
Fig. 3.—The .apping points
are indicated in this diagram.

Fig 1, where L, represents the

plug-in coil \and L, the special

coil ; the three clips are shown as

A, B and C, and are used for

making thé various connections.

It will be easily seen that if
we connect the aerial to 1, and .thé
earth to the point ‘ earth,” we
are making use of the coil L,.
This coil in the present receiver
is a plug-in coil and by connecting
the two clips B and C to the aerial
end of the coil we have the direct-
coupled arrangement of Fig. 1a.

This circuit will be found suitable

”The wiring of this

easy. Note the
spring clips.
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crystal set is quite
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for the reception of both the local

_station- and. 5XX, the coils. for
_the local station being. either a
No., 35 or 350; while for 5XX a
.No. 150 or 200 should be used.

An Agtg-(_]oubléd Circuit

If now we change the plug-in
coil to one of the X type and still
connect the clips B and C to the
top end of the coil, but with A
connected to one of the two
tappings provided on these coils,
then the arrangement becomes an
auto-coupled circuit as in Fig. 2b.

Coils for use with this alteration
of the clips are, for. the broadcast
band a No. 60X coil, and for
Daventry 'a No. 250X coil.

Using the Special Coil

In the next arrangement we
make use of the home-wound
coil, L, for the reception of the
long-wave station only, and here
the clip A should be connected to
any of the points, 4, 5, 6 and so
on, while the clip C should be
connected to the point 24, and B
to any one of the points between
11 :and 24, according to results.

Winding the Coil

The special coil consists of 207
turns of No. 22 SW.G. d.c.c. wire
wound upon a ‘three-step”
coil former. Three turns are wound
in each slot, making tappings at the
points indicated in Fig. 3.

o A

ke

@®

. TELERHONES .

¥

-Fig. 4.—Front of panel details.

Should readers not feel inclined
to wind their own coils, these
may be obtained ready wound
from the firms supplying the
formers. The' tappings are made
by making small loops on the wire
during the process of winding, and
twisting them together, the tappings
being s.ightly staggered.

The Panel and Baseboard

Excluding the winding of the

. ¢oil just mentioned, the construc-
tion- of the receiver is extremely
easy. The panel should first be
drilled in accordance with Fig. 4,
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and then fitted to the baseboard
.by wmeans of the two: brackets.
After this work has been done,
the components should be mounted
upon both the panel and base-

means of small wood screws and
:the . small brackets provided with
the former.

Wiring the Set

board. As regards the coil-holder The connecting up of the com-
Derecron
2
$
T
i
]
_ Mow/vc\
-
a
©
1 7o evce
bl OF BASEBOARD
| VBorTom EDCE OF PANEL
! BELO
;.
he 4 Ly . A

Fig. 5~—~The wiring details and layout are made quite
clear by reference to this diagram.

for the plug-in coil (L,) it is ad-
visable to mount this upon the
baseboard before securing the home-
.made coil. This latter may then
‘be screwed to the bdaseboard by

ponents (see Fig. 5) is carried out
~with No. 16 ‘' Glazite *’ wire with

" the exclusion of those points which

are fitted with flexible leads ter-
minating in clips. It should be
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noted in particular that the sockel
of the -coil-holder (L,) is fitted
with a projecting wire for the
purpose of giving a suitable con-
‘tact point'for the clips when using
direct or auto coupling with plug-
in coils. Negilect to connect this,
wire fo the socket of the coil-
holder will result in the tappings
on the X coil being at the wrong
"end of the coil when wusing auto-
coupling as in Fig, 1b.

Operating the Set

After the receiver has been
vompleted, connect the aerial to
the terminal marked *‘aerial”’
and the earth td the teyminal
marked ‘‘earth.”

The clips should now be arranged
in accordamce with the circuit.it
1s desired to use and-in compliance
with the instructions. previously
given. A suitable coil, if plug-in
coils are being used, should be
inserted in the coi#l-holder, when,
after adjusting the crystal de-
tector, tuning is carried out by
means of the variable condenser,

Using the home-made coil, the
clips should be arranged as pre-
viously explained, with the aerial
and earth still connected as before.
With the clip A connected to,
say, the tenth tapping counting
from the end of the coil which
is connected to earth, the clip C
at the last turn of the coil, and
clip B at the same point, the
Daventry station should be tuned-in
at the best possible strength,
whereupon the position of the
clip A should be varied, each time
retuning apon the condenser, until
the maximum signal strength is
obtained (not forgetting that your
first choice may, after all, prove
to be the best 1),

The next operation is to move
the clip B -downwards, one tapping
at a time, and retuning upon the
condenser with each mowve, until
the loudest results are again ob-
tained.

What you may Expect

When connected to an indifferent
aerial in S.E. London, 2L.O is
received at good strength with
either the direct or auto coupled
methods, wusing plug-in  coils.
Similarly, sXX is also received at
average strength when using the
same methods with suitable coils
of the plug-in type.

Using the home-made coil for
the reception of the Daventry
station upon the same aeral, a
good increase in signal strength is
obtained over either of the plug-in
ooil methods referred to above,
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NE is often asked
the question as to
which is the best
type of valve to

- use, and it is very
difficult to answer
unless something

is known of the design of the
receiver in which it is proposed to
use the valve.

““best ”’ type of valve that will

efficiently perform all the various

functions required, and that will
work equally well in all designs of
receivers,
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There really is no'

of valves in a selective and sensitive
receiver. These considerations will
be based on some measurements
taken with the simplest possible
circuit consisting of one high-
frequency valve and a detector
valve, without any reaction.
Capt. H. J. Round, in an article
on ‘‘ Some Further Notes on Inter-
valve Connections’” in Wireless
Weekly for November 18th, 1925,
discussed the importance of con-
sidering valve resistance in the
design of valve circuits. The extent
to which a valve can influence the

E1E

A

c L
"
B

=C R

4

Fig. 1.—-The H.F. losses in L and C can be represented
by equivalent resistances r or R.

Sensitive and Selective Receivers
Using Suitable Valves

The present day highly sensitive
and selective receivers must be
designed to use definite types of
valves. The valves, of course, need
not be of the same manufacture,
provided their general characteris-
tics are the same. Valves for use
with such sets should be definitely
recommended by the manufac-
turer or designer of the receiver,
otherwise the results will not be
found to come up to expectations.

Of course there are receivers in
use which appear to work equally
wellwith almost any type of valve.
Such receivers, however, cannot be
efficient, as sacrifices must neces-
sarily be made in order to minimise
the bad effects of the different
generatcharacteristics of the valves,

Using Unsuitable Valves

In this article it is proposed to
outline some of the possible con-
sequences of using unsuitable types

possible selectivity of a circuit and
also its resultant amplification is
not always realised, and it is thought
that a few actual measurements

may help to demonstrate the .

importance of this problem.
Damping of a Circuit

The damping of a simple oscilla-
tory circuit, as shown in Fig. 14,
depends on the high-frequency
resistance of the inductance L
arid also of the capacity C. These
high-frequency resistances can be
represented either by a compara-
tively small resistance # in series
with the circuit as shown in Fig.
1B, or a comparatively high re-
sistance R in parallel with the cir-
cuit, as shown in Fig. 1C. Re-
ferring to Fig. 1B, the damping is

increased by increasing the resist- ,

ance 7 ; while in the case of Fig.
1C an increase in the resistance
R reduces the damping.

If instead of placing a resistance
R across the whole of the inductance
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The Importance of Valve Selection
and the Effect on Selectivity
By the Staff of the Radio Press Laboratories.

An interesting article giving actual comparisons between several valves
from the point of view of selectivity and signal strength.
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L, as shown in Fig. 1C we place
it across only half the coil as
indicated in Fig. 2, the resistance
must be equal to only } R if the
damping in the circuit is to be the
same. If the gesistance is across
a quarter of the coil, its value must
be 1/16 R and so on.

Valve Resistance or Impedance

Now a valve under working con-
ditions has a definite resistance or
impedance between its anode and
filament terminals. This resistance
R, depends to a large extent on the
closeness of the turns in the grid
spiral or mesh, and also on the
length and distance apart of the
electrodes. A valve whose grid has
a large numbzr of turns per cm.
length will have a very high resist-
ance or impedance compared with
a valve with a very open spiral
grid. Different types of valves may
have resistances varying from 2,000
to 50,000 ohms or more.

Damping caused by the Valve

When a valve is connected in a
circuit, as shown inFig. 34, it has a
very definite damping effect on the
oscillatory circuit L C, which is the
output circuit of the valve. As far
as damping is concerned the valve
can be replaced by a resistance R,
connected across this oscillatory
circuit and equal in" value to the

valve resistance or impedance
(Fig. 3B).

: L ——
Yar

Fig. 2—A res.stance R/4
across half L is equivalent
to a resistan_e R across the
whole of L.
Relation between Valve and
Circuit Resistances

The increase in damping of the
circuit when the valve is connected

N
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across it depends, of course, on the
relative values of the high-fre-
quency resistance of the circuit
and the valve resistance. We
have seen that the high-frequency
resistances of_the inductance and
condenser can be ‘considered as
equivalent to a resistance R in
parallel with the whole of the in-
ductance L. If this resistance is
large compared with the valve
resistance, then the introduction
of the valve across the whole of
the circuit inductance will cause
a very serious increase in'the damp-
ing. Therefore, the greater the
efficiency of the oscillating circuit
L C, the more serious will be the
effect of this valve damping.
For example, in quite a mnormal
type of circuit the damping caused

A photograph of the special
in these experiments.

by a valve across the circuit may
easily be ten times that caused by
the ordinary high-frequency resis-
tance of the circuit, Only in a very
high resistance circuit would tle
effect of the valve. be negzligible
as far as damping was concerzed.

High Resistance Valves

It would seem from the state-
ments made above that frcm a
selectivity point of view it is escea-
tial to use a valve havingthe highest
possible resistance Or impzdance.
This is true up td> a point, but as
valves with high resistanc:s require
a greater anode voltage for their
operation, there is obviously a
limit to the valve resistance that
can be usad 11 practice.

Comparisons of some different
Valves

A number of valves with different
resistances and ampliZcation ratios
were compared in the circuit shown
in Fig. 4. The grid circuit was un-
tuned and consisted of a loop of
wire coupled to a valve oscillator,
the frequency of which could be
varied. Stray reaction effects

were thus negligible. As some form
of rectification was necessary for
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of 10,000 kilocycles. This tendency
to generate wvery high-frequency
oscillations is of great importance

measurement purposes, it was

Fig. 3.~ The resistance R,

is equivalent to the valve

resistance across the L C circuit,

thought advisable to use '‘anode
current rectification '’ so as to avoid
the damping which would occur if

H.F. transformer used

cumulative grid rectification was
employed.

High-Frequency Oscillations

Another precaution found neces-
“Sary was the introduction of a
small high-frequency choke con-
nected directly in the anode lead

in high-frequency amplifier design,
and will be discussed in a separate
article at a future date,

The High-Frequency Transformer

The tuned H.F. transformer was
wound on a grooved hexagonal
former of the low-loss type {9 cms.
between corners and 18 cms. long)
with the primary and secondary
windings interleaved. The primary
or anode winding consisted of 56
turns of No. 22 D.S.C. solid copper
wire, while the secondary or grid
winding consisted of the same num-
ber of turns of 30 D.S.C. solid copper
wire. The anode circuit was tuned
by a variable air condenser. The
conditions were thus similar to
those found in the first stages of a
perfectly: neutrodyned high-fre-
quency amplifier—that is no re-
action and no grid current damping.

Resonance Curves for Different
Valves

The  comiparative = resonance
curves for different valves were
determined by varying the fre- -
quency of the oscillator and measur-
ing the current differences in the
anode circuit of the rectifier.
Of course, as the frequency of the

H.F.VALVE

(H.F.cHoxe T0
PREVENT SHORT

WAVE

OSCILLATIONS

COUPLING
TO C.W.
OSCILLATOR]

B

deﬂ!ﬂllﬂﬂﬂﬂlﬂh#

| RecTiFiEr
VALYE

3T

GALVO.

7).

ik

Fig. 4.—Different H.F. valves employed ia this circuit
greatly affect the selectivity.

of the high-frequency valve.
Without this it was found that the
circuit was liable to oscillate at
a very high frequency of the order

740

oscillator ‘is increased, there is an
increased voltage induced between
the grid and filament of the H.F.
valve. This variation, however, was
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169 resistance gave the best selectivity,
although not the best signal
f'\ strength. Two valves which gave
140 [ \ the same signal strength gave
T L entirely different values of selec-
«/20 RALI Ry a7 ERS ) e S
S [¢ B.. . .DES5B. vaLve
gio \ C.... DEB.KF viLve
[ / \ .D.____DE5 vaLve
8 / § k E.. . .DESA vaLve
S
<
e /R = s LT
= / \\ Fig. 6.—Selectivity and
5 si | strength are often
E"4 / i sd bg i thi
o 5 improve y using is
/A / / V! X \V circuit.
ATNR INL T T 1T 1 T T bt
20 \ P Valve connected across part of th?
- | E \(; Nl | T2 Tuned Circuit
& = ;Bé- Connecting the high-frequency
200 250 280 800 P = valve across part of the inductance,

FREQUENCY OF OSCILLATOR TN KILOCYCLES —>
Fig. 5.—Curves showing the effect of different types

of vaives on the

the circuit.

small over the working limits of
this test so that it can be neglected.

Selectivity

For the purpose of comparing
the selectivity of the circuit when
using different valves, the selec-
tivity has been defined as the per-
centage of detuning of the oscillator
required to reduce the measured
signal strength to half its resonant
value. The appended table gives
the comparative figures of . signal
strength and selectivity for valves
of different resistances and ampli-
fication ratios, while the curves
of Fig. 5 show the actual resonance
curves. It will be seen that under
the conditions of the test, the valve
with the highest impedance or

selectivity and sensitiveness of

as shown in TFig. 6, has a very
important effect on both selectivity
and signal strength, but this ques-
tion will be discussed in a later
article, when the interesting results
of some further measurements will
be given.

TABLE SHOWING THE RELATIVE SIGNAL STRENGTH AND SELECTIVITY WHEN
VALVES oF DIFFERENT CHARACTERISTICS WERE USED IN A HIGH-FREQUENCY

CIrRCUIT.
Selectivity or
Relative percentage
Valve Impedance. [ Amplification signal detuning for
Type. R;. Ohms. Ratio, p. strength at | half resonant
s resonance. signal
strength.
A. (R) .. 5c 31,000 9 5.2 1.16%
B. (DEs B) .. 30,000 20 13.8 1.56%
C. (D.E8 H.F)) 25,000 16° 10.6- 1.80%,
D. (D.E.s5) 8,000 7 5.3 5.12%
E. (D.Es5 A) 4,000 3.5 1.1 6.15%
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MEASUREMENTS ON
YOUR RECEIVER

March, 1926

It is advantageous to measure the various currents and voltages in a receiving
set, and this article indicates how such measuremen:s can be made and the
importance of the derived information.

WO of the most useful instru-
ments an amateur can
possess are a milliammeter

and a voltmeter, for by their use in
a wireless receiver much valuable
information may be obtained as to
whether it is being operated cor-
rectly. It is proposed in this article
to indicate what types of mea-
suring instruments are best suited
for this purpose and to give ex-
amples of some of their many
applications.

A Wise Policy

In the first place it is a wise policy
to purchase only good-class instru-
ments of the moving coil type,
which are provided with a large
open scale to facilitate accurate
observations. The measurements
usually required in a valve receiver
are the anode current, filament
current, H.T. battery voltages, the

voltages applied to the filaments
of the valves, grid-bias voltage, and
the L.T. battery voltage. In order
to be able to measure all these
quantities satisfactorily a number
of instruments would be required
to cover the various ranges, but for
reasons of economy it may be
advisable to obtain one of the
multi-range instruments,

Multi-range Instruments

This type of instrument can be
so designed that by connection to
various terminals it may be used
as a voltmeter, milliammeter and
ammeter, the necessary resistances
and shunts to make this possible
being either incorporated within
the instrument or supplied for
extérnal connection. An instru-
ment possessed by the author
has a 5-in. anti-parallax scale and
is provided with seven terminals,

giving the following ranges: a-500
microamps., 0—-1o milliamps., 0-100
milliamps., 0o-1I amp., 0—5 volts, and
0-100 volts. :

1t is, of course, possible to obtain
voltmeters giving, say, two ranges,
such as o to 10 volts, and o to 100
volts, or o to 12, and o to 120 volts ;
and if the amateur provides himself
with a good instrument, and also a
milliammeter reading from o to 10
or o to 20 milliamps., he will be well
equipped to carry out the most
useful measurements,

High Resistance on Voltage
Ranges

It will be obvious that an instru-
ment for measuring voltage should
have a high resistance, since it is
connected in parallel with the part
of the circuit across which it is
required to find the difference of
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Fig. 1.—A conventional circuit for a receiver on which useful measurements can be made.
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potential, and should, therefore,
take as small a current as possible,
so as not to disturb the conditions
in the rest of the circuit. The
resistance of the multi- -range jnstru-
ment referred to above is 33,333
ohms on thé 1o0-volt range, so that
the current taken by the instrument
when connected across the terminals
of a roo-volt H.T. battery is only
3 milliamps., which is small enough
to ensure that the voltage of the
battery is not affected. If this
resistance was low the current
taken would be unduly large, thus
producing a fairly large load on

—_—

S0l

——

Fig.2—The arrows indicate

the paths taken by the

electrons in ‘he filament
and anot e circuits.

the H.T. battery; it will be seen,
therefore, that the resistance of
the voltmeter on the higher range
should be as high as possible, and
this should be borne in mind when
purchasing the instrument.

On the other hand, an instrument
for measuring current is connected
directly in the circuit through which
the current is flowing, and should
have a low resistance so that the
value of the current flowing is not
sensibly changed.

Advantage of SeparateInstruments

There is, -of course, an obvious
advantage in having a separate
milliamneter and a voltmeter,
since voltage and current can then
be measured at the same time, but
the expenditure on two such instru-
ments will probably be as great as
for a multi-range instrument of the
same standard which would give a
larger number of measuring ranges
and therefore have a wider general
application,

Turning now to the uses of such
instruments,let us consider a typical
receiving circuit such as is given in
Fig. 1, which shows a conventicnal
arrangement of a detector valve,
and two stages of transformer
coupled note magnification, with
separate H.T. tappings for each
valve and provision for grid-bias on
V,and V,.

MODERN

Applications in a Receiver

One of the first adjustments that
should be made is to ensure that
the valves are operated at the
correct filament temperature, and
this may be done by connecting
the voltmeter across the filament
legs of eaci valve in turn and
adjusting each rheostat so that
the voltage across the filament is
in accordance with the data issued
by the valve manufacturer, The
terminal marked + on the instru-
ment, for instance, should be
connected to the-positive filament
leg F, and the other terminal to
F,, and for this purpose it is con-
venijent to fit some type of.spring
clips to the leads from the instru-
ment. By measuring across F,
and F, in this way the workmg
filament voltage on valve V, is
obtained, and to ensure a normal-
life from the wvalve this should not
exceed that given by the malkers.
If it is possible to reduce the
voltage slightly . without any
adverse effect on signals, this is all
to the good from the point of view
of the life of the valve.

L.T. Battery Voltage

The voltage of the accumulator
is measured across its terminals
D and E, the positive of the volt-
meter being connected to D. This
reading should always be taken
while the accomulator is supplying
current to the valves and .the im-
portant point to observe  here is
that- this voltage should never be
allowed to drop below a ‘certain
minimum value which may .be
taken as 1.85 volts per cell. In fact,
if you are to obtain the maximum
efficiency and long life from the
accumulator, it is a wise precaution
always to have it recharged imme-
diately the voltage on load ap-
proaches this -value, and not to
delay charging until :the very mini-
mum has been reached.

If wvalves of the .06 type are
being used in a receiver it is im-
portant to keep a close observation
on the state of the accumulator
for the latter may still provide the
necessary small current even when
discharged past the safe limit, and
if it is unknowingly left in this
condition serious sulphating may
set in and ruin it. —

Grid-Bias Voltage

In the circuit shown in Fig. 1,
the grid-bias voltage on the valve
V, is due partly to the battery B,
and partly to the drop in voltage
across the filament resistance R, ;
the. latter voltage drop is equal to
the voitage of the L.T. battery
minus the sum of the working
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filament voltage and any voltage
drop there may be in the leads
constituting the remainder of the
filament circuit - for that valve:
The existence of this voltage drop
in the filament leads is a point
whxch is oftén overlooked, although
in a multi-valve receiver it may be
quite appreciable. -In order ' to
obtain a reading for the total grid-
bias voltage inthe case unider con-
sideration the voltméter should be-
connected across the points 775 and
G, with the positive terminal-of the
mstrument joined to the négative
filament” F,. Should the' filament
resistance be connected in the posi-
tive L.T..lead the same procedure
would apply and in this case the
grid-bias voltage would bé that
of the battery B, only.

Adjustment of Grid Potential

A useful rule to remember for
guidance in determining the grid-
bias to employ in L.F. amplifiers
is that given by Captain Round,
namely, to divide the H.T. voltage
by twice the amplification ratio of
the valve. The grid-bias battery.
may theun be tapped to give a voltage
nearest to the required value and a
check on the voltage made -as
describcd above. It should be
remembered that although a grid
battery may show its.full voltage
when new, this is liable to drop after
it has been in use for some time
due to several causes, and a -check
on the voltage is desirable from time
to time. A further note on the
adjustment of the grid potentialwill
be given later,

Measurement of Filament Current

Although a correct adjustment
of the voltage applied to the fila-

] ;g
1711+

Fig. 3.—ltis often necessary

to use several smaill H.T.

batteries as shown here.
ment is to a certain extent a safe-
guard against overrunning a valve,
a knowledge of the actual filament
current is often more desirable.
This may be obtained by inszrting
the ammeter in the lead to the
negative filament as at 4 ; in Fig. 1.
To measure the total filament
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current an ammeter of suitable
range should be connected in the
L.T. circuit at the point marked
A,. The reason for connecting the
ammeter irt the negative ‘léad is
interesting and may be explained
by reference to Fig. 2. Here the
negative end of the filament.marked
X is the point of lowest potential
in the circuit and all potentials are
measured with respect to this point.
The end Y of the filament will there-
fore be 4 volts positive with respect
to X. Now the electron “flow
which constitutes the anode current
is from the filament through the.
valve, through the external circuit:
and back to the filament along the-
" negative lead, as indicated by the-
full line arrows, and is thus greatest;
from the negative end of the fila-.
'ment, becoming less along the length
of the filament from X 4o Y. " The
electron flow from the negative of
the filament battery, through the
filament and back to the battery is
shown with dotted arrows. It is
thus seen.that the positive lead
carries only the latter current while
the negative lead carries both. To
obtain a true reading the ammeter
should therefore be connected in the
negative lead. In actual practical
measurement, of course, the differ-
ence between the readings obtained
in the negative and in the positive
leads. would not be noticeable with.
a bright-emitter valve, but would
be appreciable in the case of the
06 amp. type:
‘Using a Milliammeter

We come now to the use of the
milliammeter, and the circuit -of
Fig. 1 will again be taken in indi-
cating its applications. One of its~
main uses is in measuring the anode
current of a valve, and for this
purpose the instrument should be
connected in the H.T. plus lead to
the anode of the valve. In Fig. 1
A, A, and A4, indicate the points
where thsse leads should be broken
to measure the values of the anode
cutrent taken by V, V, and V,
respectively, and in these cases the
instrument may be connected be-
tween the H.T. - tapping on the
battery and the appropriate H.T.
terminal on the set, the plus ter-
minal of the instrument being in all
cases.connected to the tapping on
the H.T. battery. The sum of these
three readings will give the total
current taken from the H.T. battery
and this value will also be indicated
by a milliammeter of suitable range
placed in circuit at 4,. It should
be noted, however, that the total
load is not uniformly distributed
throughout the battery, for ‘the
portion between the negative and
A, is supplying current for all
three: valves, that between 4, and

A, for two valves, while the cells
between 4, and A4, supply, only
one valve, so that the life of the
cells at the. negative end of the
battéry will be less than for those
at the positive end.

The Total Anode Current

It is important to see that the
total load is within a safe limit for
the size of the H.T\ battery in use ;
about 5 milliamps. is a safe maxi-
mum to allow for the ordinary
small type of H.T. battery if these
are to be used continuously' over
long periods, In multi- valve re-
ceivers ~ where. the total ‘anode
current .may be between 10 and 5.
milliamps..or even more, it is. wise,
to provide” a battery hawng the
large size cells, or, else’ arrange that,
se‘veral of the smaller batteries are’

g
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Flg 4,—An amphﬁer circuit

indicating suitable anode

current measurement
positions,

connected up as shown in Fig. 3,
where each battery may supply the
anode current for either one or two
valves according to their type.

In cases where thereis only one
H.T. tapping- for two or more
valves, such as is shown in . the
portion of the amplifier. circuit
given in Fig. 4, it is necessary to
break the anode circuit of V, at
the point marked 4, in order to
measure the anode current of that
valve ; similarly, the milliammeter
should be inserted at 4, to take a
reading of the anode current of the
valve V,, while in the position
marked A, the total anode current
of the two - valves would be
indicated.

An Aid to Tuning

When the milliammeter is con-
nected at 4 ,,in the anodecircuit of
the detector valve (Fig. 1) it will
record the value of the steady anode
current and will give a visual indi-
cation by a movement of the needle
when the circuit I.,C1 is brought
into tune with an incoming signal.
Siippose, 6t instance, that the local.-
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station is béing tuned in; as the
condenser C, is slowly rotated, at
a certain point the -miliammeter
readingwill begin to decrease, reach
a minimum reading and then ins
crease back to the normal figure:
When the reading is at a-minimum
the circuit is accurately tuned, and
this indication enables one to make
more exact adjustments than would
be -possible- by aural observation
alone,.

Correct Operation of L.F. Valves
When thé milliammeter is con-
nected in the anode circuit of either
of the L.F. valves and signals are
béing receiveéd, the needle should
remain - sensibly steady. If any
considerable fluctuation occurs it
indicates that the valve is being
operated incorrectly, as will prob-
ably be evidenced by distortion in
the loud-speaker, and attention
should then be paid to the adjust-
ment of the H.T. and the grid-bias
voltages. With a suitable value
of H.T. voltage it should be found
that for a certain value of grid-bias
the swinging of the needle is
practically negligible. The grid-bias
voltage should be adjusted to the
maximum possible consistent with
distortionless receptibn, and in this
way economy ‘in plate current is
éffected. '

A False Reading

Althoiigh a high-resistance volt- .
meter of the type indicated pre-.
viously is suitable for measuring.
‘the voltage of the H.T. battery, it
must be pointed out that it cannot -
be used to measure directly the
actual voltage applied to the anode
merely by connecting across the
points H and F, in the circuit of
Fig. 1, for the following reasons :—

In the steady state there is a
definite anode current flowing
through the loud- speaker and there
will consequently be "a certain
voltage drop across the resistance
of its windings. The actual voltage
applied to the anode will thus be
equal to the H.T. battery voltage,
minus. this voltage drop. Now,
when the voltmeter is connected
across the points'H and F, we have
placed the resistance of the voltmeter
in parallel with that of the valve,
and the resultant effective resistance
will be lower than that of either
of them, and consequently the
anode current will increase. This
will produce a larger voltage drop
across the resistance of the loud-
speaker, and consequently the volt-
age on the valve will be decreased.
The result, therefore, is that the
voltmeter will indicate a voltage
slightly lower than that actually
applied to the anode in“the case -
considered. 3
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Build your own Loud Speaker and
discard your headphones

Gone are the days of troublesome ’phones. The Lissenola brings
loud speaker convenience to every home at a record in low
price. For 13s. 6d.—less than the cost of headphones—you can
buy the Lissenola, which only needs the addition of a horn
to make it a powerful, fullsized instrument yielding results
equal to an expensive loud speaker.*

Compare the price last. Make this test
before buying: Go to your dealer—ask
him to put on the best loud speaker he
has in stock—then use the same horn
on th: Lissenola, and see if you can
nolice any difference.

You can build a horn yourself—with
each Lissenola we give you full-size exact
patterns and clear instructions how for
a few pence you can build a big horn
) of proved efficiency. The
illustration above shows
the effective horn you will
build. It can be covered
with fancy paper or
painted so as to resemble
a factory-made article.

In addition, the Lissenola will fit the

tone-arm of any gramophone, instantly
converting it into a rad.o
loud speaker.
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